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- 
Unit heater drained 
with an individual 
Armstrong steam 
trap. Note simplic- 
ity of installation. 


Po, 


unit heater performance with 


ARMSTRONG Steam Traps 


NSTALLATION of Armstrong Inverted- 

Bucket steam traps offers heating engineers 
the surest way of “certifying” satisfactory per- 
formance of unit heaters. 


Armstrong traps automatically drain conden- 
sate and discharge entrained air and gases 
without loss of live steam, thus keeping the 
heaters up to full efficiency at all times. Backed- 
up condensate and trapped air cannot impair 
heat transfer and cut down the capacity of the 
heater below that for which it is installed. 


The popularity of Armstrong traps and the fact 
that they are widely recommended by unit 
heater manufacturers and heating engineers 
result from these desirable Sentunes: : 


— impossibility of air-binding. 
—no clogging from oil, scum or sediment. 
The trap is self-scrubbing. 


—small and compact enough to be sup- 


No. 2 Armstrong Inverted-Bucket 
steam trap widely used for drain- 
ing unit heaters. 


No. 30 Armstrong 
trap, also in pop- 
ular use on unit 
heater applica- 
tions. 





ported by connecting pipes. All work- 
ing parts inside. 

—greater capacity in pounds of water dis- 
charged than most traps of much larger 
size. 

—chrome steel valves which eliminate 
wire-drawing and valve scoring. 

—the trap is always water sealed against 
steam leakage. 

—comparatively low costs. 

—made by a company that has specialized 
on traps alone for 20 years and which 
pioneered the inverted-bucket principle. 

—serviced by a nation-wide organization. 

—made in sizes and types for low as well 
as high pressure, also for superheated 
or saturated steam. 


These advantages mean maximum performance 
and satisfaction from unit heaters equipped 
with Armstrong steam traps. Remember to spe- 
cify Armstrongs for your next unit heater job. 


We are glad to cooperate with heating contrac- 
tors and engineers in determining the proper 
layouts and trap sizes on heating installations. 
Booklet giving trapping data sent on request. 


ARMSTRONG 
MACHINE WORKS 


874 Maple Street Three Rivers, Mich. 


Stocks in all principal cities 


HP&AC 12 Gray 
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C. T. Baker, consulting engineer, 
writes us regarding Vern O. Knud- 
sen’s article “How Sound Is Con- 
trolled” as follows: 

“T have read the article and con- 
sider it one of the finest I ever 
saw on the subject. I feel that you 
and the author have contributed val- 
uable data to industry. I am indeed 
glad to have this for my files.” 

Prof. Knudsen’s paper was pub- 
lished in the October, 1931, HEat- 
ING, PIPING AND AIR CONDITION- 
ING and starts on page 815. 





Savings of 45 per cent in power 
to operate an industrial air condi- 
tioning plant are achieved by a 
method of intermittent control 
which is described fully in an article 
in this issue. The system conditions 
the aquatone press room of Edward 
Stern & Company, Inc., in Phila- 
delphia. 

Charles S. Leopold, consulting 
engineer and one of HEATING, PipP- 
ING AND AIR CONDITIONING’S con- 
tributing editors, wrote this iniport- 
ant article, one of a series now 
running which demonstrates how 
economies can be effected in the de- 
sign, installation and operation of 
heating, piping and air conditioning 
equipment. 

Last month A. W. Loomis told 
how the cost of compressed air was 
cut to the minimum by proper de- 
sign and layout of an extensive air 
piping system. Future articles in 
this related group will cover other 
matters of vital importance to the 
heating, the piping, and the air con- 
ditioning engineer. Don’t miss any 
of them! 


In the back advertising section of 
this issue is published the index for 
the January to December, 1931, 
issues. Following our usual method, 
the index is composed of a brief, 
yet thorough, synopsis of each 
article that has appeared this year. 
These synopses are then arranged 
under several easy-to-find heads. 

It is felt that this method will 
aid the reader in preserving a card, 
or other, file on the particular sub- 
jects in which he is primarily inter- 
ested, as selected synopses can be 
copied for filing if desired. Also, 
by scanning through the index, a 
good idea of what each article con- 
tains can be had with a minimum 
of effort; this eliminates the time 
wasted in referring to particular 
subjects only to find them discussed 
in a manner entirely too sketchy for 
use, as is so often the case with the 
conventional alphabetical style of 
indexing. 

Of course, we are at all times 
anxious to receive suggestions for 
improving the method of indexing 
articles, or regarding methods of 
utilizing the present form of index- 
ing to its fullest advantage. 


F. E. Wertheim writes: “As usual, 
the November issue of HEATING, 
PIPING AND AIR CONDITIONING is 
beautifully gotten up and filled with 
essential information concerning the 
very latest practice. Arthur Mc- 
Cutchan’s article will require some 
careful study; the piping engineer 
is fortunate when such articles are 
presented, as they enable him to 
learn the methods used in analyzing 





difficult and utterly new work in 
piping design.” 

Although we're modest almost to 
the ultimate in most things, we for- 
get all when it comes to H.P.&A.C.; 
Henry G. Schaefer— who writes 
those short, practical articles that 
are full of helpful ideas — says: 
“The lay-out of my article in your 
November number is astonishingly 
attractive.” 

And, as the cigarette ads say, “No 
money was paid for these testi- 
monials,” 


els 





Variety is the spice of life, so we 
are told—if this be true, the girl 
that opens our mail should find ex- 
istence very interesting. We've re- 
ceived letters addressed to “Heating 
Ventilating and Piping,’ “The 
Heating and Plumbing Contrac- 
tors,” “Heating, Pumping and Air 
Conditioning,” “1900 Prairie Ave- 
nue,” “Air Conditioning Company,” 
and others too numerous to remem- 
ber. 

We don’t mind it, just so the 
letter gets to us eventually—and, as 
the “U. S. Mail must go through,” 
the post. office department is very 
efficient in this respect. But we do 
like to have you—when writing or 
talking about our articles or adver- 
tisements—remember that you saw 
them in HEATING, PIPING AND AIR 
CONDITIONING. Our name is a little 
longer than the average, we know; 
it was chosen after weeks of careful 
consideration to indicate exactly our 
editorial interests. 

Gentlemen, this introduction is 
over. Turn over a page and begin 
reading HEATING, PIPING AND AIR 
CONDITIONING! 
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, Just five dependable units comprise 


HOFFMAN Controlled HEAT 


Automatically delivering 
ample, flexible heat on only 
ounces of steam pressure 


No other single decision, in 
planning a home, can be 
responsible for as much 
solid satisfaction, or as 
much discomfort, as the 
choice of a heating system. 


Your recommendation, 
then, is naturally guided by 
those features of flexibility, 
et eave: snree economy 





Two bigfeatures distinguish the new 
No. 8A Hoffman Traps: (1) Hydro 
Sormed Bellows Thermostat (2) Valve 
pin, seat and thermostat combined which mustc aracterize any 


in a single unit—quickly replace- 


able and interchangeable. modern heating system. 


Hoffman Controlled Heat—a vapor-vacuum system 
—offers all these requisites. Yet it consists of only five 
simple units. On each radiator a No. 7 Hoffman Mod- 
ulating Valve gives the flexibility — the room by room 
temperature control—for which this system is noted. 
A finger’s touch on the Modulating Valve lever regu- 
lates any radiator to the heat output desired—without 
effect on other rooms. 

Full radiator efficiency is assured by the No. 8A Hoff- 
man Trap. Its thermostat operates within a very 
narrow temperature range, enabling the valve to pass 
air and condensation u po slight drops in tempera- 
ture, but without loss of steam. 


A call for more or less heat at any radiator is 


instantly transmitted to the super-sensitive Damper 
Regulator, which automatically checks or brightens 
the fire. A big economy feature, since no steam is pro- 
duced which is not actually demanded. 


Since Hoffman Controlled Heat operates:on only 
ounces of steam pressure, additional savings in fuel 
are made. The Kompo Gage on the boiler, which indi- 
cates vapor pressure or shows whether plant is oper- 
ating under vacuum conditions, eliminates all guess 
work from efficient firing and the Differential Loop 
positively prevents water from leaving the boiler even 
though abnormally high pressures are developed. 


To any boiler or radiators, whether fired by oil, gas 
or coal, the simple equipment of Hoffman Controlled 
Heat may be added. When properly installed, it will 
be guaranteed for many years by its maker. 





Full information about 
Hoffman Controlled Heat, 
Hoffman Venting Valves, 
and Hoffman Economy 
Pumps may be found in 
Sweet’s Catalog. Or write 
direct to us. Hoffman Spe- 
cialty Company, Inc., Dept. 
IG 33, Waterbury, Conn. 











To homes, apartments, hotels 
or office buildings, the comfort 
and economy of Hoffman Con- 
trolled Heat may be added. 











TABLE OF CONTENTS 


DECEMBER, 1931 
Page 
45% POWER SAVING MADE BY INTERMITTENT CONTROL 
OF AIR CONDITIONING SYSTEM.....................05: 
By Charles S. Leopold 


TURBINE CUTS STEAM WASTE IN HEATING AND POWER 
RS lal ck alts yy a ike rial icv es Perel nee nati tn vtak 
By D. D. Kimball 


INSTALLING a 3,400-FT. OVERHEAD STEAM LINE.......... 999 
By L. C. Winkelhaus 


METHODS OF SUPPLYING FLUID TO HYDRAULIC PRESS 
INSTALLATIONS........... SEPP ES oo ee 1003 
By F. G. Schranz and W. L. DeLaney 


THE INFLUENCE OF ATMOSPHERIC CONDITIONS ON 
SD Sa PI oc clo as 04 oka des dda ccc cocbec'e 1006 
By C. P. Yaglou 


$1,739 REDUCTION IN ANNUAL HEATING COST INDICATED 
BY CONSULTING ENGINEER'S STUDY .................:. 1013 
By Samuel R. Lewis 


CHARTS SHOW FUNDAMENTALS OF DRYING PROCESS.... 1017 
By Malcolm Tomlinson 


ee ee , ., . s viikue doa CRG dm baead ¢s.c'cdnlaebe 1021 

PIPING ARRANGEMENTS IN A “GATE LIFTER”’............ 1025 
By C. G. Moon 

OIL IN EXHAUST STEAM REDUCES HEAT TRANSFER...... 1028 
By R. P. Tobin 

WATER SUPPLY FOR AN AQUARIUM....................4.. 1032 

an asc ouvne CERES AGRA ORS sab DKMSRERRMNS 0 hc ese ies 1062 

ee ee I ha wo oi ones coap ean RRR s c<anoeces 1064 

PRACTOCAL, PEPE PRROGEEOGES.. 2... 5c ccc ccc ccc cc cc ccccces 1066 
By W. H. Wilson 

INDEX FOR VOL. III (Advertising Section)................... 135 

ADVERTISERS’ INDEX (Advertising Section)................. 146 


JOURNAL SECTION OF A. S. H. V. E. 


Acoustical Problems in the Heating and Ventilating of Buildings, 


RI RE SR Son Re 1035 
Some Fundamental Considerations of Corrosion in Steam and 

Condensate Lines, by R. E. Hall and A. R. Mumford........ 1041 
Utilization of Anthracite for Domestic Heating, by Allen J. 

I renin kies 26 bags hk akese kee hd a som tee emate oo Swawsece 1050 
rT clas. a Saat Lamas oan SURE ME bw ose eee 1055 








BOARD OF CONSULTING AND CONTRIBUTING EDITORS 





Healing Frederick D. Mensing Piping David J. Jones Frank B. Rowley 
Samuel R. Lewis R. P. Schoenijahn A. W. Moulder Percy lt. Owens Alfred Kellogg 
Alfred J. Offner A. K. Ohmes Sabin Crocker E. L. Ellingwood John F. Hale 
EB “ye “a Samuel E. Dibble Lewis Lipman R. C. Duremus E. P. Heckel 
oS. J, oa E. 0. Eastwood Air Conditioni H. C. Murphy 
James C. Peebles = John D. Preble A. R. Acheson w Conditioning Philip Drinker 
John D Small A. Beaurrienne George B. Mulloy Dwight D. Kimball _R. S. Hawley 
Homer R. Linn T. S. Tenney J. J. llarman Walter L. Fleisher Charles S. Leopold 
Lee P. Hynes J. D. Hoffman - C. W. Kimball John Howatt William A. Hanley 
R. V. SAWHILL, Edilorial Director 
CHAS. E. PRICE, Research Editor L. B. SPAFFORD, Engineering Editor 
C. M. BURNAM Jr.. Associate Editor 
Published Monthly by Engineering Publications, Inc. 1900 Prairie Avenue, Chicago 
TERMS .OF SUBSCRIPTION eiaitiet amt ia’ Address all Correspondence to Chicago Office 
Anywhere in the world, except Canada, $3.00 per year. E, DeForest Winslow, “ew York Office, Room 1706-1707, 110 East 42nd Street 
In Canada, $4.00. Vice President Pittsburgh Office, Room 604, Chamber of Commerce Bldg 
Current copies, 50c each. Back numbers, $1.00 each. 0. T. Carson, Copyright 1931, by Engineering Publications, Inc. 
Secretary 


Memser Aupit Bureau or CrIRcuLaATIONS 


35 





36 Heating -Piping 





December, 1931 


and Air Conditioning 


This Pump’s 


combined Air and Water capacity 


1s easily 
determined 


ETERMINING the combined 

air and water capacity of 
a vacuum heating pump should 
be as simple as adding 2 and 2. 
The natural assumption would 
-be that this capacity is the 
pump’s maximum air capacity 
plus its maximum water capac- 
ity. But this is true only of the 
Jennings Heating Pump. 


Two separate units comprise a 
Jennings Vacuum Heating 
Pump. One pumps only water, 
the other only air. Each is de- 
signed for maximum efficiency. 
Neither unit handles the fluid 
of the other. Air capacity is 
unaffected by the volume of 
water being pumped. Water 
capacity remains constant when 
air is being handled. 


The extra capacity gained per- 
mits a Jennings Pump to han- 
dle peak loads readily. It as- 
sures low operating costs by providing more 
work from less horsepower. 


Jennings Vacuum Heating Pumps are furnished 
in capacities of 4 to 400 g. p. m. of water and 
3 to 171 cu. ft. per min. of air. For serving up 
to 300,000 sq. ft. equivalent direct radiation. 
\Vrite for Bulletin 85. 





pe an acne a te 


VACUUM PUMPS AND COMPRESSORS FOR AIR AND GAS * 
RETURN LINE AND AIR LINE VACUUM STEAM HEATING PUMPS 
* CONDENSATION PUMPS ~« FLAT BOX PUMPS « CENTRIFUGAL 
PUMPS «SUCTION (SELF-PRIMING) CENTRIFUGAL PUMPS ~«* SUMP 
PUMPS + SEWAGE PUMPS * PNEUMATIC SEWAGE EJECTORS 


® 


NASH ENGINEERING COMPANY, 71 WILSON ROAD, SOUTH NORWALK, CONN. 








Jennings Pumps 
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45% Power Saving Made by 


Intermittent Control 


of Central Station Type 
Air Conditioning System 





By Charles 8S. Leopold* 


By operating this industrial air conditioning plant 
intermittently, savings in kilowatt-hours per year 
in excess of 45 per cent are made, in addition to 
savings due to reduced consumption of water and 
steam. The method of control for such operation 
is explained clearly and typical charts show the 
results that have been obtained with the system. 














ing is required, the period of operation of the 

machinery in the air conditioned room may be 
but nine hours of the twenty-four, whereas the de- 
mand for proper atmospheric conditions may be con- 
tinuous due to the necessity of keeping the process 
materials at a constant moisture content. 


| A NUMBER of industries where air condition- 


Reasons for Intermittent Operation 


Since the air conditioning apparatus is designed to 
meet the combined peaks of occupancy, heat, mois- 
ture and power, constant operation during the night, 
when the total heat from these sources is a minimum, 
may be wasteful. Fans and pumps work at full load 
as long as they are in service. Refrigerating machin- 





*Consulting engineer, Philadelphia, Pa. 
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ery, if designed for constant operation, operates at 
low efficiency under light loads which makes it im- 
possible to realize the full power saving of the lesser 
tonnage required. If the refrigeration has provision 
for storage there is still a loss as, in operating an air 
conditioning unit at a low percentage of capacity, it 
is usually necessary to permit more air to pass 
through the dehumidifier than is actually necessary 
to maintain required temperatures. This results in 
a corresponding drop of temperature which must be 
compensated for by the addition of heat. In addi- 
tion, the heat dissipated by all of the motors of the 
air conditioning system must be absorbed. 

It can be seen that if apparatus can be used inter- 
mittently at full capacity, economies should result. 
This article deals with a solution of this problem in 
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the aquatone’ press room of the printing plant of Ed- 
ward Stern & Co., Inc., Philadelphia. 


Paper Stretch Must Be Controlled 

The general advantage of air conditioning in a press 
room will not be discussed at this time although 
the incidental savings in press time more than pay 
for the complete cost of this system. The particular 
requirement of the aquatone process is that once the 
gelatin plate has been prepared, it is not possible to 
shift the individual impressions making up the total 





Fic, 1—“Step aNp Repeat’ MACHINE 


sheet, as is possible in letter press work. For this 
reason, should there be any paper stretch between 
successive color impressions, there is no way in 
which the pressman can make even approximately 
satisfactory corrections. The solution of the problem 
is, obviously, accurate control of paper stretch, which 
means accurate control of relative humidity. 





*Aquatone printing differs from the average method in 
that it is accomplished by the gelatin off-set process. Briefly, 
a zinc plate slightly larger than the maximum size sheet 
which the press can handle is prepared with a thin coating 
of gelatin and sensitized with a bichromate salt. A negative 
is made by the ordinary photographic process, through a 
fine screen (usually 200 line). This negative is then printed 
on the sensitized gelatin covered zinc plate. Where it is de- 
sired to duplicate the image on the gelatin plate, it is placed 
in a machine known as the “step and repeat,” shown in Fig. 
1, On this machine a negative is held in a vacuum printing 
frame and moved to its required position by means of the 
micrometer adjustments shown in the upper left and lower 
right hand corners. This machine has an accuracy of 
1/1,000-in. After development, the gelatin film is found to 


45% Selected as Proper Relative Humidity 


The relative humidity selected as most advan- 
tageous was 45 per cent. In summer the dry bulb 
was calculated for 80 F. Constant temperature was 
considered desirable. Reference to Fig. 7 indicates 
the desirability for humidities between 45 and 55 per 
cent. The percentage change in stretch and shrink- 
age at this point is small for a comparatively wide 
range in relative humidity. A 10 per cent increase 
in relative humidity at 45 per cent results in a paper 
stretch of approximately 10 per cent of that occur- 
ring when the humidity is raised from 65 to 75. This 
chart represents the “with-grain” and “cross-grain” 
results on a sample of paper tested by the Bureau of 
Standards. Results will vary somewhat with the 
type of paper used. The curve characteristics of most 
printing papers, however, will be found to be fairly 
consistent. 


Air Conditioning System Standard Save for Control 


The press room is in use approximately nine hours 
of the twenty-four, leaving fifteen hours, mostly at 
night, when the heat gains, due to sun exposure, peo- 
ple and machinery, are all extremely low. The press 
room conditioning equipment is shown in Figs. 3 
and 4, and a plan of the room is shown in Fig. 5. 
The design of the system varies from the standard 
only in the method of control. Briefly, the air con- 
ditioning unit is of a standard type, with the excep- 
tion that a return air damper has been added, in ad- 
dition to the customary fresh air, dehumidifier and 
by-pass dampers. The fans handle approximately 
10,000 c.f.m. of air; refrigeration is obtained from a 
28-ton ammonia compressor operating in conjunction 
with a Udell cooler (modification of baudelot coils) 
and a 2,000-gal. storage tank. This refrigerating ap- 
paratus is shown in Fig. 6. In addition to the above 
equipment, a small, oil-fired boiler provides steam 
for operation during the spring, summer and fall 
months, 


Operation of the Refrigerating Control System 


The entire control system was designed to con- 
form with the requirements of intermittent operation. 
The refrigerating machine is completely automatic 
as regards the control of water, and ammonia gas and 
liquid. The operation is as follows: 

A thermostat in the water storage tank starts and 





have the property of absorbing water in those areas not af- 
fected by light and to repel water where the light has pene- 
trated the negative. The ink used on the press is of a 
greasy constituency so that it in turn will be repelled by the 
water and adhere only to the gelatin on those surfaces af- 
fected by light. 

In practice, the plate is placed around the upper cylinder 
of the off-set press, as shown in Fig, 2. As it rotates, it 
alternately contacts a water roller and an ink roller. The 
ink from the gelatin plate is in turn deposited on a rubber 
blanket which covers the lower roller. The paper in pass- 
ing through the press picks up its ink from this rubber 
blanket and does not come into contact with the gelatin 
surface, Excellent reproduction is possible by this process 
on mat or rough surface papers, with a 200-line screen. 
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Fic. 2—OFF- 
Set Press 


stops the circulating pump of the Udell cooler. In 
the pump discharge line there is an orifice of proper 
size to build sufficient pressure to trip a mercury 
switch. This switch—in turn—starts the ammonia 
compressor motor. It is thus impossible to start the 
compressor without a full flow of water over the 
evaporator. This method of control was adopted for 
safety. 
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The refrigerating controls are of standard type. 

This method of control provides a reserve of cold 
water for the use of the conditioning app2ratus, and 
the compressor, therefore, operates intermittently at 
peak efficiency. The pump shown in the foreground 
of Fig. 6 delivers water from the storage tank in the 
basement to the three-way valve on the air condi- 
tioning unit located on the second floor. 


= 
=. 
nx. 


aS 


Fic. 3—Soutu- 
EAST CORNER OF 


Press Room 
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The Air Conditioning Control Arrangement 


In the selection of the control system for air condi- 
tioning, it was realized that it would be inadvisable 
to locate the thermostats on the unit proper as the 
temperatures obtained during the periods of shut 
down would cause wide fluctuations in conditions 





Fic. 4—NortHeast Corner or Press Room 


when the unit was restarted. It was decided to con- 
trol by means of a room thermostat and room humid- 
ostat. The location of this apparatus, together with 
the recording wet and dry bulb thermometer, is 
shown in Fig. 3. With the rapid air change in the 
room this method of control has proved entirely sat- 
isfactory. 

The pneumatic portion of the control system is 
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standard with the exception of the addition of an 
electro-pneumatically operated fresh air damper, 
which closes whenever the fan is idle, and a pres- 
sure-operated electrical switch which starts the oil 
burner shortly before steam is required, either by the 
reheater or the water heating coil in the humidifier. 


Program Clock Times Intermittent Operation 


The timing of the intermittent operation is ac- 
complished by a program clock. A device designed 
primarily for the control of oil burners in apartment 
houses was used for this purpose. It consists, briefly, 
of a synchronous motor-driven clock, connected by 
a ratchet and pawl motion to a cylinder with three 
rows of pins in the periphery. At one point opposite 
each row of pins there is an electrical contact. Since 
the cylinder is moved by a ratchet mechanism, the 
contact is of the approved make-and-break type. 
Holes are drilled at intervals corresponding to fifteen 
minutes so that by proper placing of the pins, any 
program can be selected for a period of twenty-four 
hours. Since there are three rows of pins, three pro- 
grams may be set up and selected at will by closing 
the corresponding switch. The motors intermittently 
controlled are the fan, dehumidifier pump, and cold 
water pump in the basement. The control of re- 
frigeration is automatic and independent as pre- 
viously described. If it is desired to supersede the 
program by constant operation, it is necessary only 
to throw the switch shown on the face of the column 
in Fig. 4. 

The apparatus was put in operation during the win- 
ter and various programs were tried. It was found 
that 15-min. operation and 45-min. shut down kept 
the variation in conditions within extremely narrow 
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limits. This period of 
operation also proved 
to be satisfactory for 
summer. 


Charts Show Condi- 
tions Maintained 
with Intermit- 
tent Operation 
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Fic. 6—Evaporator WaTEeR Pump at Ricut. Corp Water Crircucatinc Pump In THE Forecrounp. 


The chart shown in 
Fig. 11 was started at 
approximately 11:30 
a.m. on a Saturday. Shortly thereafter the plant was 
placed on intermittent operation, which continued over 
the week-end until 7:15 a. m. Monday, at which time 
the plant was placed on constant operation. With con- 
stant operation the control is exceptionally close. The 
average relative humidity under intermittent control was 
4 per cent higher than under constant control which, in 
the range the plant is operating, is negligible as regards 
paper stretch. 

The chart shown in Fig. 12 was started 7:00 a. m. 





Upett Evaporator Locatep Directty Aspove THE TANK, ALL WITHIN THE CorK AND Woop En- 


CLOSURE 


July 27 with constant control but with the steam 
boiler shut down. The day was extremely hot, the 
temperature reaching 96 F at 3:00 p.m., and with a 
high outside wet bulb. The chart shows that al- 
though the inside temperature varied, the relative 
humidity was comparatively constant. At 2:00 p. m. 
the steam was turned on and continued for the re- 
mainder of the operation of the chart. The results 
obtained without steam were not entirely satisfactory 
even on this hot day and would have been less desir- 

able with the lesser heat gain 
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compressor operated 169 min. of the total of 780 min. 
between 6:00 p. m. and 7:00 a.m. This brief period of 
operation is due primarily to the use of the storage tank 
and is also affected by the intermittent use of fans, 
pumps, and the minimizing of the limitations of the by- 
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pass damper, as previously described. Since this is the 


case, the saving in refrigerating machine power, due to 
intermittent air conditioning control, could only be de- 
termined by a parallel night run with constant operation 
of the conditioning unit. 
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Power Savings with Intermittent Control 


This run is shown by the service recorder chart for 
August 14 in Fig. 10. For constant operation during 
the daytime, the use of refrigeration was 38 min. per 
hr., which is approximately the same as shown on 
the chart for July 28. However, on August 14, with 
the plant running on constant operation during the 
entire 24-hr. period, it was found, by comparison, 
that the saving by intermittent control in the off- 
peak hours proved to be 60 per cent and the saving 
in total kilowatt-hours used for refrigeration was 40 
per cent. The motors affected were the compressor 
(30 hp.) and the evaporator water pump (1 hp.). The 
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actual demand is approximately 28 kw. 

The power saving for the other motors of the sys- 
tem can be calculated. These units are the fan (5 
hp.), dehumidifier pump (5 hp.), cold water pump 
(3 hp.), a total of 13 hp. The combined demand of 
the motors is approximately 10 kw. The plant oper- 
ates constantly for approximately 52 hours a week 
and 25 per cent of the remaining 116 hours, or a 
saving of 87 hours. The power savings are, there- 
fore: 


For air conditioning motors............ 52 per cent. 
For refrigerating motors..............+. 40 per cent. 


The savings in kilowatt-hours per year will there- 
fore be in excess of 45 per cent and there will be an 
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additional saving due to the reduced consumption of 
water and steam. 
Conclusions 
The experience with this system demonstrates that 
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satisfactory conditions may be obtained by the inter- 
mittent operation of a central station air condition- 
ing system during off-peak hours. With a period of 
operation of 15 min. on and 45 min. off, the kilowatt- 
hour saving was over 45 per cent. 
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EREA COLLEGE, Berea, Ky., was _ estab- 

lished in 1855. During its early history it 

provided education to white and colored 
youth, especially those from the mountainous back 
counties of Kentucky, Tennessee, Virginia, and West 
Virginia; later a separate institution was provided 
for the colored youth. because of an act of the state 
legislature. 


Central Plant Installed in 1900 


About 1900 the college plant proper consisted of 
approximately twelve buildings. At this time it was 
decided to install a central heating and electric plant 
to provide heat and electricity for the new buildings. 
The boiler plant consisted of two 60-in. diameter, 
brick set, horizontal return tubular boilers and one 
12 in. by 12 in. slide valve engine, belt-connected to 
a 110-220 volt d.c. generator. This equipment: served 


* Kimball and Cucci, consulting engineers, New Yerk City. 


How a surplus of exhaust 

steam was utilized in order to 
» prevent wastage and exces- 
sive fuel consumption is told 
in detail and the growth of 
the plant which serves Berea 
college —and was given a 
rating of the highest class 
for installation and operation 
by engineers of the U. S. 
Fuel Administration in 1918 
—is discussed in this article. 





By D. D. Kimball* 


a group of three nearby buildings erected at this time. 
Central Plant Service Extended 


In 1909 it was decided that the central plant serv- 
ice should be extended to all of the college buildings ; 
this involved the development of the central plant 
upon quite a new scale, with adequate provisions for 
future growth of the college. A careful study was 
undertaken, having for its purpose the most accurate 
possible forecasting of the extent and area of growth 
of the college within a period of twenty years. A 
central site was then selected for a new power house 
which was to provide for the boiler plant, ample coa! 
storage facilities, an electric generating plant, and an 
ice making plant. 

The power house and a chimney, 100 ft. high with 
an internal diameter of 60 in. were erected. In the 
boiler room were installed two new 72-in. diameter, 
brick set, horizontal return tubular boilers. Space 
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was provided for the later installa tom Of for more 
such boilers, two of which were later inStalféd. Two 
100-kva. turbine driven, electric generators-were also 
installed and alternating current was substitateckfor 


direct current. y 


Remote Buildings Supplied with 40-50 Lb. Steam 


Underground steam and return mains connecting 
all of the college buildings to the central boiler plant 
were laid in sectional tile conduits. To the group of 
buildings on what was then the main college campus, 
at one end of which the power plant was placed, 
steam was supplied at a pressure of 5-lb. maximum 
to permit the use of the exhaust steam from the gen- 
erating plant. To those buildings more remote from 
the power house, steam was supplied at 40 to 50 Ib., 
first, because in some of these more remote buildings 
this higher pressure was required for cooking pur- 
poses in the kitchens, but especially because long, large, 
low ‘pressure lines were more costly than seemed 
justified. 
=Tn general, separate connections were made to 
each building heating system and to a hot water 
storage tank containing steam coils. In each case 
where the steam is delivered at the higher pressure, 
reducing valves—with three valved by-passes,—were 
installed for both the heating and hot water service. 

This plant then provided heat for fifteen buildings 
and electric current for the same buildings together 
with power for the laundry and for the college shops, 
lighting for the college grounds and lighting for a 
number of houses. In 1913 a story was added to the 
power house building at one end and a college laun- 
dry was installed on a level over the electric and ice 
making plants. 


Plant Now Sells Power 


In 1917 the college purchased a city franchise 
under which the college plant furnished all lighting 
for the streets and sold electric current commercially. 
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‘ices of the central plant were extended. 


564 customers, not counting college accounts, are 

now thus supplied. In 1930 electric current to the 

extent of 1,113,900 kw-hr. was produced in this plant. 
Two New Boilers Installed in 1923 

Gradually the college p!ant increased and the ser\ 
About 1923, 
tamarked extension of the college plant was under- 
taken, a growth very materially exceeding the pro 
visions which fourteen years previously had been 
visioned as very ample for a period of twenty years. 
A new chimney 8 ft. in diameter and 150 ft. high was 
erected, and two 300-hp. water tube boilers designed 
to operate at 160-lb. were installed, being supple- 
mented by four of the horizontal, fire tube boilers 
which were left in position. The new boilers were 
equipped with multiple retort stokers. The installa- 
tion of the boilers necessitated the raising of the 
boiler house roof about eight feet. 

In 1926 the original boiler feed pumps and feed 
water heater were replaced with similar equipment 
of a much greater capacity, a portion of the origina! 
boiler room being taken to provide space for new 
apparatus. 


Two More in 1927 


By 1927 the construction of new buildings de- 
manded further boiler capacity. The remaining hor- 
izontal return tubular boilers were then removed 
and two more of the 300-hp. boilers (of the same 
type as installed in 1923) were installed, with stokers 
as before. A complete coal handling equipment, with 
an overhead coal bunker, was also installed at this 
time. A year later, a 300-kva. electric generator di- 
rectly connected to a uniflow engine was necessary 
to care for the increasing electric load. 


Growing Power Demands Cause Exhaust Steam 
Waste 


By 1930 the electric load had so increased that 
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additional generating equipment ap- 
peared necessary. But during these 
years of the rapid and “spread-out” 
growth of the college a serious prob- 
lem had been developing. In the orig- 
inal conception of the central plant 
the future growth of the college had 
been envisioned as occurring largely in 
the vicinity of the power plant. 
Through the purchase of additional 
property many of the new buildings 
had been erected at considerable distances from the 
power house and had been connected to the steam lines 
operating at 40- to 50-Ib. steam préssure. But these new 
buildings were also supplied with electric current by the 
generating plant, with the result that the quantity of 
exhaust steam produced was beginning to exceed the 
requirements of the buildings in which low pressure ex- 
haust steam could be used and the capacity of the under- 
ground service mains originally installed for the utiliza- 
tion of exhaust steam at a maximum pressure of 5 Ib. 
The result was a considerable wastage of exhaust steam 
and with this an increase in the cost of producing electric 
current, and a wasteful consumption of fuel. The only 
possible opportunity for the use of this surplus exhaust 
steam was in those buildings served with steam at 50 Ib., 
but this back pressure seemed to be a serious handi- 
cap on a prime mover. 


Installation of Turbine Conserves the Exhaust Steam 


The problem was finally solved by the installation 
of a 625-kva. turbine driven generator, the turbine 
being designed to operate with an initial steam pres- 
sure of 150 Ib. and against a back pressure up to 50 Ib. 
The exhaust steam, upon leaving the turbine generator, 
is passed through one or both of two pressure reducing 
valves, one serving the 40-50-lb. heating lines, the other 
serving the 5-lb. heating lines. In the non-heating season 
this exhaust steam may be used for heating water used 
in the laundry insofar as possible, the balance being dis- 
charged outboard at atmospheric pressure. Only when 
all of the 50-Ib. pressure exhaust steam can be thus 
used is this turbine operated at this high back pres- 
sure. At other times the uniflow engine generator 
is used or the turbine generator is operated at a back 
pressure of 4 lb. by a simple adjustment of the at- 
mospheric relief valve. During the non-heating sea- 


son either generator, preferably the engine generator, 
is operated without any back pressure whatever. 
At the present time this plant serves a connected 
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heating load equivalent to 230,000 sq. ft. of radiation 
and serves more than eighty buildings, in addition to 
a connected electric load of 500 kw. In 1930, 10,315 
tons of nut and slack bituminous coal were used in 
this plant. 

Auxiliary Equipment 


In the auxiliary equipment of this plant there are 
included a water treatment plant and a fire protec- 
tion system with a large central fire pump. Boiler 
plant auxiliaries include a venturi feed water meter, 
coal measuring devices; COs, draft, feed water tem- 
perature, flue gas temperature, steam pressure and 
electric recorders. 

At the present time additional forced draft equip- 
ment is to be installed and two additional boilers are to 
be installed in the near future. 


Plant Has High Rating for Efficient Operation 


An hourly record of plant operating data is main- 
tained and the efficiency of plant operation is calcu- 
lated daily, and frequently for each fire-room shift. 
Ar overall boiler plant efficiency of approximately 
seventy per cent is generally maintained by constant 
and careful checking of the operating data and meth- 
ods. Usually, the boilers are operated at about 200 
per cent of normal rating. 

In 1918 the engineers of the U. S. Fuel Administra- 
tion gave to this plant a rating of the highest class for 
installation and operation, a rating equalled by only 
slightly over 1 per cent of 85,000 plants inspected 
throughout the United States, and slightly more 
than double that of the average of all of the plants 
inspected. 

Editor’s Note: From the inception of the first plant 
to the present time, the development, construction, 
installation, and operation of these plants have been 
under the immediate supervision of George G. Dick, 
chief engineer for the college, with D. D. Kimball as 
consulting and designing engineer. 











In this article the author describes 
the installation of a 3,400-ft. over- 
head welded pipe line which fur- 
nishes steam for heating express cars 
when loading and unloading, and 
cars in a repair yard. The line has 
a capacity of 6,530 Ib. per hr. at 
150 Ib. gage and 100 F superheat 


ARLY this spring, the Chicago & North West- 
ern Railway Company completed, and placed 
in operation, a large railway express terminal 

for handling express commodities from train to truck 
and vice versa. The plant is located along the west- 
ward main lines of the railway, and just outside of 
its Madison street passenger station in Chicago. 
The house tracks at the express terminal are of such 
length and arrangement as to permit the placing of 
a maximum of 45 express cars for loading or unload- 
ing; it is essential that these cars be heated during 
the winter months. Adjacent to the express terminal, 
the railway company constructed a car repair yard 
with trackage for 20 cars, either for repair work, or 
“holdovers;” these cars may require heating. In 
connection with the car repair yard, various build- 
ings were provided for locker rooms, store rooms, 
waste renovating plant, etc.; all of which had to be 


* Assistant engineer, Chicago & North Western Railway Company, 


Chicago, Il. 
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Installing a 3,400- 
Ft. Overhead Steam 


Line 


By L. C. Winkelhaus* 


accommodated with heat. In addition, the heating of 
the express building itself entered into the problem. 

It would appear that the construction of a central 
heating plant was the correct solution; or, that suf- 
ficient boiler capacity be provided in the express 
building to meet all the heat requirements involved. 
However, the express company was obligated to 
provide heat for its building and desired a low 
pressure plant. The railway company’s engineers 
thought it advisable to accomplish car heating with 
high pressure steam. 

At the passenger terminal; a matter of 2,500 ft. 
away, the railway company already operated a mod- 
ern power plant. Investigation disclosed that this 
plant had ample boiler capacity for the passenger 
station requirements, and could take on the additional 
load of the railway company’s requirements at the ex- 
press terminal, but did not have sufficient capacity to 
accommodate the express company’s needs. The final 
decision was to provide a low pressure boiler plant in 
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struct a high pressure steam line from the passenger 
terminal power plant to the express terminal for 
heating cars standing at the plant, together with the 
cars in the repair yard, and for contingent car re- 
pair yard facilities. The total length of the overhead 
pipe line is about 3,400 ft. Condensation is not re- 
turned to the boilers. 


Estimating Needed Capacity of Line 


In determining the size of pipe required to give 
ample supply, the contingent factors were (a) maxi- 
mum number of cars to be heated at one time; (b) 
heat requirements for the car repair yard facilities ; 
and (c) loss in pressure. The greatest number of 
cars possible to place at the platforms is 45, and the 
total number that might be placed on repair tracks 
is 20—a total of 65. Each car was assumed to re- 
quire 265 sq. ft. of radiation, or a total of 17,225 sq. 
ft., equivalent to 5,775 lb. of steam per hr. An ad- 
ditional 225 lb. of steam per hr. was allotted for 
heating small buildings, a waste renovating plant, 
etc. 

With a total requirement of 6,000 Ib. per hr., a 4- 
in. pipe was found necessary, which gave a velocity 
of 3,400 ft. per min. The radiation loss was calculated 
at 530 Ib. per hr., which made the total steam require- 
ment 6,530 lb. per hr., increasing the steam velocity 
ce Wa ie _ ogni sets to 3,660 ft. per min. The pressure drop to the first 
"Fz ns as Boa RS RE EO service pipe was calculated to be 48.9 lb., and the 
ae wererrox AND E total expansion in the entire length of line approxi- 
Driv Trar Con- mately 7 ft. All figures are based on 150 lb. gage 
steam pressure, 100 F of superheat, and —10 F out- 
side temperature. 
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Pipe Sizes Used 


The total length of the high pressure pipe line 
(3,360 ft.) is made up of 640 ft. of 5-in. pipe, 2,370 ft. 
of 4-in. pipe, and 350 ft. of 3-in. pipe. On leaving the 
power house, the pipe line is on an ascending grade 
of 15% in. per hundred feet for the toial length of the 
5-in. pipe. The end of the 5-in. line is the summit, 
and the type of bridge structure supporting the tracks 
at this point was the governing factor in locating the 
high point. This portion of the pipe line was made 
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larger than the calculated size so as to compensate 
for the loss in net area due to possible condensa- 
tion returning to the boilers. Passing the high point, 
or summit, the pipe is reduced to 4 in. for 2,370 ft. 
and is on a descending grade of 3 in. per hundred 
feet. Three 2-in. laterals are taken from this line for 
car heating. Beyond these take-offs, the pipe size is 
reduced to 3 in. for a distance of 350 ft. to the car 
repair yard buildings, where a reducing valve is in- 
stalled to accommodate the normal pressure (15 Ib.) 
for cast iron radiation. 


Line Is Welded 


All of the pipe is genuine wrought iron with 
bevelled ends for welding. The welding was done by 
the railway company’s own forces. There were no 
fittings used on the line, except at the two gate 
valves and at the expansion joints. Nipples at take- 
offs, as well as the two reducers, were made in ac- 
cordance with standard welding practice. 


Providing for Expansion 


To provide for expansion, ten expansion joints and 
two expansion loops were inserted in the line. These, 
together with the off-sets around buildings and in 
order to follow retaining walls where possible, were 
considered ample provision for expansion. The pipe 
was securely anchored at each expansion joint at 
the adjacent tower. Anchors were similarly placed 
at each of the expansion loops. The expansion joints 
are of the externally-guided, single-slip type, with a 
maximum travel of 8 in. The necessity of remaining 
on the railway company’s right-of-way precluded the 
use of expansion loops throughout. The loops were 
used only where the support at the middle of the 
loop could be placed on the right-of-way. 


Supporting the Line 


All but approximately 600 ft. of the line is out-of- 
doors, and is supported on steel towers attached to 
steel bridges, or bolted to concrete retaining walls. 
The 600 ft. of pipe line under cover passes through 
the express terminal, and is hung from overhead floor 
beams. The towers are made up of four structural 
steel angles riveted together at the shop with the 
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necessary connection piates, braces, etc. Each tower 
is of a different height in order to provide for the 
grade of the pipe, and they vary in height from 7 ft. 10 
in. to 8 in. (made up of a bent plate). The towers 
on the retaining walls are bolted to the concrete, 
using 4 in. by 6 in. standard expansion bolts at 
“ach of the four legs. On the steel bridges, each of 
the four legs of the tower is welded to the bridge 
structure. Fortunately, in the original construction 
of the bridges, a structural steel box was provided 
on the outside of all girders within the pipe line 
limits, for carrying train signal conduits. Advantage 
was taken of this box for supporting the outer legs 
of the pipe line towers. 

Bolted to the tops of the towers are the standard 
cast iron pipe rollers, or, in the case of anchors, spe- 
cial castings are used. Tie rods are of %4-in. wrought 
iron with turnbuckles in the middle of the rods. 
Rods are bolted either to the concrete retaining walls 
or to bridge steel. The pipe is securely fastened to 
the towers at points of anchorage with %-in. 
diameter U-bolts directly in contact with the pipe. 
At all roller supports, a steel band 12 in. wide 
is placed around the pipe covering to allow for 
expansion slippage. 

A portion of the pipe line is carried over earth 
filling. Where this is done, a 3%-in. pipe was 
set up in a concrete base and a 3-in. pipe set in- 
side it, adjusted to proper grade, and bolted in 
place. 


Duplicate Bucket Traps Installed 


As considerable condensation was anticipated at 
the further end of this long steam line, a duplicate 
set of large bucket traps was installed. Each trap 
has a capacity of 1,200 gal. per hr. for steam at 
150 lb. The condensation is all wasted at this 
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point. At the power house end, an automatic double 
acting non-return and emergency cut-out valve was 
installed, together with a bucket trap. 


The Pipe Covering 


All of the pipe covering is standard asbestos sponge 
felted sectional insulation; 3 in. thick for the 4- and 
5-in. pipe, and 2 in. thick for the 3-in. pipe. Asbestos 
fiber felt insulating cement was used at all the joints. 
The pipe insulation exposed to the weather is pro- 
tected with an asbestos weatherproof jacket; this 
portion of the covering is wired on with No. 16 cop- 
per wire rings at 6 to 8 in. intervals. All horizontal 
laps are on the side of the pipe and the lap of the 
weatherproof jacket is turned down to shed all water 
from the surface. The insulation under cover is pro- 
tected with an 8-ounce canvas jacket, painted. 

After the covering was in place and the entire line 
was supported on the rollers, it was found that the 
weight of the covering and pipe, between supports, 
was more than the crushing resistance of the insu- 
lation itself. It was necessary to weld %-in. bars 
cross-wise in the lower half of the steel bands at 
each roller support, to take the major portion of 
the load off the insulation. 


Testing the Line 


A test was made of the pipe line before the cover- 
ing was placed. Steam was let into the line through 
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a 1%-in. by-pass, rather slowly, to let the pipe warm 
up gradually, so that any undue expansion, or leaks, 
might readily be held under control. Marks had pre- 
viously been made at all expansion joints, anchors, 
and a few of the roller supports, in order that the 
movement of the pipe might be noted. After the pipe 
had become thoroughly warmed, and no leaks found, 
the full steam pressure of 150 lb. was turned on and 
allowed to blow out at the further end. While no 
pressure reading was taken at the outlet, the indica- 
tions were that there would be ample steam and 
pressure to meet the requirements. 

The railway company, through its purchasing de- 
partment, purchased all the materials and specialties 
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required for the work. The steel towers were bought 
completely fabricated and delivered to the site, and 
erected by the railway company’s iron bridge erec- 
tion crew. The rest of the work was carried out by 
the regular division forces; inasmuch as all the work 
was along tracks elevated above the streets, and in 
close proximity to very busy passenger service this 
seemed advisable. 

The work was carried out under the general super- 
vision of C. T. Dike, chief engineer; the design of 
the pipe line, expansion joints, and other items per- 
taining to the steam line itself, was handled under 
the direction of E. B. Hall, general superintendent of 
motive power and machinery. 





Methods of Supplying Fluid to Hydraulic 
Press Installations 
By F. G. Schranz* and W. L. DeLaney* 


There are several different types of systems for supplying water 


—or other fluid—to hydraulic press installations. 


This article 


describes many of them, and is of aid in selecting the system most 
applicable to the particular case. 


N HYDRAULIC press installation, whether it be a 
single press, or a battery of presses, is of little 
value unless an adequate supply of water (or 

other fluid) is provided at all times. In order to insure 
uninterrupted service, duplicate units are sometimes in- 
stalled. This is especially true where the installation is 
large. The duplication is usually confined to the pump- 
ing equipment, as this permits one or more of the pumps 
to be reconditioned without delay. 


In laying out a pumping system, it is desirable to keep 
the number of pumping units as small as possible and, 
at the same time, to so select their capacities that the 
spare or idle units do not necessitate an excessive invest- 
ment. 

Each installation, so far as water supply goes, is a 
problem by itself. There have been a number of supply 
systems developed, which are outlined below; one of 
these will usually be found applicable to the immediate 
problem. The systems are more or less elastic, with 
considerable latitude, founded upon individual ideas or 
preferences. 


In addition to the pumps for supplying water at 
various pressures, there are, at least, two pieces of ac- 
cessory apparatus, which deserve special mention; 
namely, an accumulator and an intensifier. 


The Accumulator 


The accumulator consists of an hydraulic cylinder and 


*Baldwin-Southwark Corporation, Philadelphia, Pa. 





ram, either of which may be stationary, so arranged that 
varying quantities of water are stored at constant pres- 
sure. This forms a reservoir from which the fluid may 
be drawn as required. Its capacity should, be sufficient 
to take care of the maximum instantaneous requirements 
of the system, plus a reserve of from 10 to 25 per cent. 
The stationary part of the accumulator is mounted upon 
a substantial base, while the moving part carries at the 
top a crosshead, from which is suspended a steel basket 
on a platform, into or onto which the weights (ballast ) 
are placed to secure the required pressure in the system. 


The Intensifier 


An intensifier consists of a device for increasing the 
pressure in a system by means of rams with different 
diameters. Suppose we have a plunger 12 in. in diam- 
eter, working at 1,500 Ib. pressure per sq. in. and desire 
to obtain water at 4,500 Ib. per sq. in.; what should the 
diameter of the high pressure ram be? As the pressures 
are inversely proportional to the ram areas, we have: 

Area of 12-in. ram = 113 sq. in. 

Then 113 :* : : 4,500 : 1,500, where x equals area of 
the ram required. 


113 & 1,500 





= = 34 sq. in. 
4,500 
and a ram with an area of 34 sq. in. will have a diameter 
of approximately 6% in. 
Th length of stroke determines its capacity, which is 


usually stated in cubic inches displacement. 
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A simple intensifier has its limitations in practice, due 
to the fact that it becomes unwieldy in size where large 
quantities of high pressure water are required. 


Type of Pumps 


Pumps for high pressure service may be variously 
classified. The following gives a general idea of the 
types usually used: 

(A) Hand-operated pumps. 

(a) Single pressure. 
(b) Two pressure. 
(B) Steam-driven pumps. 
Single cylinder (simplex) single or double acting. 
Two cylinder (duplex) single or double acting. 

(C) Motor-or belt-driven. 
Centrifugal (low pressures only). 
Multi-cylinder rotary. 
Vertical triplex (3 single acting cylinders). 
Horizontal duplex (2 double acting cylinders). 


The pump discharge may be controlled by means of a 
throttle valve in the steam line, in case of a steam pump, 
or by electric limit switches or a by-pass valve when a 
motor-driven pump is used. The latter permits start- 
ing the pump under “no load” conditions, which elim- 
inates the heavy starting current for the motor otherwise 
required. 

Types of Systems 

The following systems are used for supplying water 

(or other fluid) to hydraulic presses. 


Single Pressure Systems: 


(A) The press is operated directly from the city 
water main. Excessively large rams and cylinders are 
required to produce a given tonnage. It is limited to 
installations where very light tonnage is required, such 
as riveters for ring gears. 

(B) Press operated directly from a hand pump.— 
This system finds its practical limitations in the quantity 
of fluid which can be supplied. It is suitable for small 
straightening presses, arbor presses, forcing presses, etc., 
where speed is not essential and where occasional usage 
is made of the equipment. 





(C) Press supplied directly from a steam or motor- 
driven high pressure pump. This system finds wide ap- 
plication in die sinking operations, car wheel and loco- 
motive wheel presses and various forms of forcing and 
straightening presses, sugar roll presses, etc., and curb 
(rendering) presses. 

This system is limited in speed by the pumping capac- 
ity, but conserves power, as the pump load is directly 
proportional to the resistance met at all times. 

(D) Presses supplied directly from a steam or 
motor-driven high pressure pump, with an accumulator 
in the discharge line between the pump and presses. 

This system is widely used where simplicity of valve 
control and speed of operation is essential. It is not as 
economical in operation, so far as power costs go, as a 
two-pressure system. It has been used almost exclusively 
in plants producing shell forgings, as not only speed, but 
also a long power stroke, are requisite. Plants drawing 
long tubes and bottles, extruding metals, etc., utilize this 
system. 


Multiple Pressure Systems (High and Low Pressures) : 


(A) The press is supplied direct from a low pres- 
sure steam or motor-driven pump through its idle stroke, 
after which water is supplied from the high pressure 
steam or motor-driven pump to finish the stroke. 


This system is more applicable to a single press in- 
stallation than where a number are operated on a line, 
as it does not permit maintaining a constant pressure on 
those in service where additional press units are put into 
operation. 

The speed of operation is limited to the capacity of 
the pumping equipment. 

(B) Presses supplied by independent high and low 
pressure system, each with its own accumulator and 
pumps. 

This system finds a wide application where a large 
number of units are working on a regular cycle, part of 
which consists of an idle stroke. It permits the use of a 
small capacity high pressure installation, thereby con- 
serving power, while the low pressure system furnishes 
an ample supply for the idle stroke, at low cost and at 
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the same time permits rapid operation through the idle 
stroke. 

For such a system, the pumping capacity may be made 
sufficient for the average requirements, rather than the 
maximum, as the accumulator system takes care of the 
excess demand at any given time. 

A variation of this sytem uses a high pressure pump 
and accumulator, with a low pressure steam pump. Such 
a system works well on rubber curing systems, where 
it is necessary to maintain the pressure on the press 
from the high pressure system for a definite period, 
while the low pressure pump capacity may be made suffi- 
cient to give the desired idle stroke speed. 

(C) Press may be supplied from either a single pres- 

sure system, or a high and low system, with or without 
accumulators, and further be provided with an inten- 
sifier. The practical limiting feature in this case is, of 
course, the water requirements at the extra high pres- 
sure. If this demand is excessive, the intensifier becomes 
too large, making its cost excessive. 
_ The installation of such a unit is well illustrated in a 
steam hydraulic forging press, where the cylinder carries 
the hammer through its idle stroke and the intensifier 
is used for the final squeeze. It is used similarly for final 
upsetting operations where the regular system will do 
the greater part of the work and only.a small amount of 
water is required for the final squeeze, “to fill up the 
corners” or fill the dies. 






High Pressure 
C, ylinder RT 


High Pressure 
hai << 


Low Fressure 
LAIN 


Low Pressure 
Cylinder 


AN INTENSIFIER 


Heating -Piping 
and Air Conditioning 


1005 


(D) Press supplied from an air filling system, with 
an intensifier. 

In this system, low pressure water is supplied from 
a filling tank, which is connected to an air pressure sys- 
tem of 100 Ib. per sq. in., or more. The air pressure is 
used to force the water into the press cylinder during its 
idle stroke and also to furnish intensified pressure 
through an air-water intensifier for the final or working 
stroke. This system is limited by the intensifier capac- 
ity and is not particularly economical, due to the com- 
pressed air requirement. It, however, has a special in- 
terest where other sources of power are not available 
and a small number of presses are operated inde- 
pendently. 

(E) In order to conserve power, a two-pressure 
system has been developed. This consists of a cen- 
trifugal pumping unit, motor-driven, for supplying low 
pressure water, with an intensifier for furnishing water 
for the working stroke. This system necessarily is 
limited in its power stroke by the capacity of the in- 
tensifier. 

In order to eliminate this handicap, where several 
presses are to be supplied for the same unit, a double- 
type intensifier is utilized, whose action is similar to 
a steam-driven double-acting pump. This insures a high 
pressure water supply, depending directly on the de- 
mands. This system is applicable to individual and 
multiple press installations. 





IN NEXT MONTH'S ISSUE— 


John Howatt writes on studies of school heating 
lant operating efficiency in next month's Heating, 
— and Air Conditioning. Records have been 

kept for the past ten years on the operation of the 
heating and ventilating plants in 400 public school 
buildings in Chicago, which are under the juris- 
diction of Mr. Howatt. His article presents some 
valuable data from these records and includes sug- 
gestions on how to obtain efficient operation. 


Ralph E. Phillips and Donald T. Robbins have given 
a detailed description of the air conditioning system 
for the Los Angeles stock exchange building in their 
paper which is to be published next month. Data 
on the cost of installation of the equipment are pre- 
sented, in addition to the explanation of the engi- 
neering features of the design. 


Temple C. Patton has prepared two informative 
charts which are of aid in selecting the proper 
amount of insulation to apply to piping and flet 
surfaces. The charts and his article on this subject 
will appear in the January number. Three typical 
cases are considered: (1) One insulation material 
applied to piping; (2) one insulation material applied 
to a flat st ty and (3) two insulation materials 
applied to a flat surface. 


(stones through the index for 1931 which appears 
in the back a ito, section of this issue. Note 
the numerous practical, informative articles which 
have been published, Heating, Piping and Air 
Conditioning's editorial program for 1932 will be 
even more intensive. 














The Influence of Atmospheric 
Conditions on Health and Growth 


By CG. P. Yaglou* 


The Report to the Committee on Growth and Development, White House Conference 
on Child Health and Protection—Part II—Indoor Atmospheric Conditions. 


Air Conditioning 


Changes in Composition and Vitiation of Air by 
Respiratory and Metabolic Processes 


Under the artificial conditions of indoor life, the air 
undergoes ‘certain chemical changes and a vitiation 
brought about by the occupants themselves. The 
oxygen content: is somewhat reduced, and the carbon 
dioxide slightly increased by the respiratory processes. 
Organic matter, which is usually perceived as odors, is 
given off from the mouth, teeth, skin and clothing, and 
to some slight extent, perhaps, from the lungs. The 
temperature of the air is increased by the metabolic proc- 
esses, and the humidity raised by the moisture emitted 
from the skin and lungs. Both dust and bacteria con- 
tent of the air increase. 

Contrary to former theories, the usual changes in 
oxygen and carbon dioxide are of no physiological con- 
cern because they are much too small even under the 
worst conditions. The carbon dioxide in air is often 
used in ventilation work as an index of odors of human 
origin, but the information it affords rarely justifies 
the labor involved in making the observation. Little. is 
known of the identity and physiological effects of the 
organic matter given off in the process of respiration. 


The former belief that the discomfort experienced in con- 


fined spaces was due to some toxic volatile matter in 
the expired air is now limited, in the light of numerous 
researches, to the much less dogmatic view that the 
presence of such a substance has not been demonstrated. 
The only fact that does appear certain is that expired 
and transpired air is odorous and offensive, and it is 
capable of producing headache, nausea, loss of appetite 
and a disinclination for physical activity. Experiments 
have shown that the growth of young guinea pigs is re- 
tarded by exposure to odors from decomposing organic 
matter (20).' These reasons alone, whether aesthetic or 
physiological, are sufficient to warrant adequate ventila- 
tion. 

A certain portion of the dissemination of disease in 
confined spaces is caused by the continuous emission of 
pathogenic bacteria from infected persons. According to 
the weight of opinion, infections by droplets from cough- 
ing and sneezing constitute a limited mode of transmis- 





“Assistant Professor of Industrial Hygiene, Harvard School of Public 
Health. Member of the Committee on Growth and Development, White 
House Conference on Child Health and Protection. 


+t See corresponding reference in the bibliography. 


sion, in the immediate vicinity of the infected person. 
Experiments have shown that the mouth spray is a 
coarse rain which settles down quickly. The contamina- 
tion is local and the problem is considered to be largely 
one of contact infection rather than air-borne infection. 
This view does not dismiss from consideration the whole 
problem of air-borne infections and its relation to ven- 
tilation, as some persons believe. Our present knowl- 
edge of infectious diseases and their manifestation is too 
limited to justify such a broad assumption. 

It is now believed that the primary factors in air 
conditioning, in the absence of any specific contaminating 
source, are temperature, humidity and air movement. 
This is quite true, since upon these factors depends the 
loss of body heat by radiation, conduction, and evapora- 
tion. As compared with these physical factors, the 
chemical factors are, as a general rule, of secondary 
importance. 

The principal object in general air conditioning is to 
keep down the temperature and humidity of occupied 
spaces within proper limits, to remove odors, and to 
prevent stagnation of the air surrounding the body. 


Physiological Effects of Temperature, Humidity and 
Air Movement 


Although the human organism is capable of adapting 
itself to variations in external temperature and humid- 
ity, its ability to maintain heat equilibrium is limited. 
Numerous studies (21, 22) have shown that high en- 
vironmental temperatures, particularly when they are 
accompanied by high humidities, produce a rise in body 
temperature, owing to interference with the normal loss 
of body heat. The pulse rate increases, the blood pres- 
sure decreases, and a feeling of depression and general 
discomfort is experienced. In extreme conditions the 
metabolism is markedly increased, due to the excessive 
rise in body temperature, and a vicious cycle results 
which may finally lead to serious physiological damage. 

One of the deleterious effects of high temperatures 
is that the blood is diverted to the surface capillaries 
by vasomotor shifts, at the expense of the internal or- 
gans. ,This lowers the tone and nutrition of the vital 
organs, The victim may lose appetite and suffer from 
indigestion, headache and general enervation. The al- 
terations in gastric secretions and the loss of tone in the 
intestinal tract may be the potent factors in the height- 
ened susceptibility to gastro-intestinal disorders in warm 
atmospheres. 
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Physical work under such conditions is a great 
effort. Experiments show that men can produce 
twice as much work at an effective temperature of 
70 F as they can at 93 F (23). Even a temperature 
of 75 F with a relative humidity of 50% is capable 
of reducing appreciably the physical work (24). 


Moreover, habitual exposure to such abnormal condi- 
tions tends to lower the tone of the heat regulating 
mechanism, and according to Mills (25) the function of 
the adrenal glands is also depressed. This general de- 
pression may lead to an inability to respond to later 
demands for increased activity. 


The literature in regard to the action of cold on 
human beings is very meager. Extreme cold seems to 
be borne better than extreme heat, probably because the 
effects of cold are largely mitigated by artificial control. 
Cold affects the human organism mainly in two ways: 
(a) through its action on the body as a whole and (b) 
through its action on the mucous membranes of the 
upper respiratory tract. Very little exact information 
is available on this latter action. 

Within certain limits, compensation for increased loss 
of body heat is effected by iacreased metabolism and 
decreased peripheral circulation. The rectal tempera- 
ture often rises upon exposure to cold. The blood pres- 
sure increases, but the pulse rate and surface tempera- 
tures decrease. In extreme exposures compensation 
fails. The body temperature falls and the reflex irrita- 
bility of the spinal cord is markedly affected (26). The 
organism may finally pass into an unconscious condition 
which ends in death. 

Changes in temperature are very significant. A mod- 
erate amount of variability in temperature is known 
to be beneficial to health, comfort, and the performance 
of physical and mental work. On the other hand, ex- 
treme changes in temperature, such as those experienced 
in passing from a warm room to the cold air out-of- 
doors, appear to be harmful to the tissues of the nose 
and throat, particularly in the case of infants and young 
children. 

Experiments show that chilling causes a constriction 
of the blood vessels of the palate, tonsils and throat, 
which is accompanied by a fall in the temperature of 
the tissues. On re-warming, the palate and throat do 
not always regain their normal temperature and blood 
supply, and this anaemic condition is believed to play a 
part in the inception of the common cold and other 
respiratory disorders. 

The effect of humidity upon the organism has been 
the subject of many studies, discussions and contro- 
versies, but much of the problem still remains open. 
With one or two exceptions, the experiments were 
too limited in duration, and other conditions were 
generally so variable as to yield contradictory re- 
sults. Dry air is known to produce an excessive loss 
of moisture from the skin and respiratory tract. 
Owing to the cooling effect of evaporation, higher 
temperatures are necessary, and this condition may 
lead to discomfort and lassitude. Moist air, on the 
other hand, interferes with the normal evaporation 
of moisture from the skin, and again may cause a 
feeling of oppression and lassitude, especially when 
the temperature is also high. 
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Just what is the optimum range of humidity is a 
matter of conjecture. There seems to exist a very 
general opinion, supported by some experimental and 
statistical data, that warm dry air is less pleasant 
than air of a moderate humidity, and that it dries up 
the mucous membranes in such a way as to increase 
our susceptibility to colds and other respiratory dis- 
orders (13, 27, 28, 29). 

The recent works of Blackfan and Yaglou (2) 
also indicate that a fairly high degree of moisture in 





the air is favorable to the health and growth of pre- 
mature infants. 

Air movement also plays an important role in air 
conditioning, not only because it disperses the en- 
velope of warm and humid air in contact with the 
body surfaces, but also because it produces a pleasant 
and stimulating sensation upon the skin. 


Measuring Atmospheric Conditions and Their Effects 


No single instrument has yet been devised to in- 
dicate accurately the suitability of the thermal en- 
vironment for comfort and health. Two arbitrary 
methods are used at present for measuring approx- 
imately atmospheric conditions and their probable 
effects on people; (a) the kata thermometer method, 
and (b) the effective temperature method. The kata 
thermometer (30, 31) is a physical instrument, and 





it is used extensively in Great Britain. The American 
standard is the effective temperature index (32). This is 
a relative index of the degree of warmth or cold felt 
in response to temperature, humidity and air move- 
ment. It combines these three factors into a single 
value, which is fairly well correlated with physiological 





1008 


responses to heat and cold. An atmospheric condition 
is said to have an effective temperature of 65 F, for 
instance, when it induces a sensation of warmth like that 
experienced in a saturated atmosphere of 65 F in still 
air. 

When the dry- and wet-bulb temperatures and the 
rate of air movement are known, the effective tempera- 
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conditions for full term infants and young children up 
to grade school age. The satisfactory conditions for 
these age groups are usually assumed to vary from 75 F 
to 68 F in temperature with natural indoor humidities. 
For school children, the studies of the New York 
State Commission on Ventilation (24) place the optimal 
air conditions at 66 F to 68 F, with a moderate humidity 
and a moderate but not ex- 
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ture can be computed from charts or tables. Fig. 4 
shows one of these charts, that which is most commonly 
used in air conditioning, for persons normally clothed 
and for sedentary conditions. 


Optimum Indoor Air Conditions 


No single comfort standard can be laid down which 
would meet every purpose. There is an inherent indi- 
vidual variation in the sensation of warmth or comfort 
felt by persons when exposed to an identical atmospheric 
condition. The state of health, age, sex, clothing, activ- 
ity, and the degree of acquired adaptation seem to be 
the important factors which affect the comfort stand- 
ards, 

The optimum temperature for the fetus is the tem- 
perature of the mother’s uterus. The optimum for 


prematurely-born infants varies from 100 F to 75 F, 
depending upon the stage of development. The optimum 
relative humidity for these infants is placed at 65 per 
cent (2). 

No data are available concerning the optimum air 
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per cent, but the optimum range has not been determined. 
For general air conditioning, a range of 40 per cent to 
70 per cent is assumed, the former representing a max- 
imum winter condition and the latter a maximum sum- 
mer condition. Relative humidities higher than 40 per 
cent are often impracticable in cold weather on account 
of condensation of moisture and frosting on the window 
glass. 

The optimal air conditions for health are not so well 
known as those for comfort. To solve the question, 
it would probably be desirable to make observations in 
institutions of confinement where the living conditions 
can be controlled over a considerable length of time. 


The Control of Indoor Air Conditions 
Natural Methods of Ventilation 


Residences and office rooms, where there is no over- 
crowding, are usually ventilated by opening the windows 
top and bottom. This is the simplest-of methods. Tran- 
soms and sash ventilators are often provided to assist 
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in the circulation of air, and to reduce the drafts due 
to the cold air entering through the partly open win- 
dows. Such places are usually heated by direct radia- 
tion or by means of a warm air furnace. This latter 
method may in itself provide for ventilation when part 
of the air circulated is taken from out-of-doors. 

For the more crowded offices, for school rooms and 
hospital wards, window ventilation is uncertain and 
makes proper heating difficult. Such rooms are frequently 
ventilated by the so-called “gravity exhaust” method, 
in which the outdoor air enters over slanted boards or 
deflectors on the window sills, and the vitiated air is 
removed through exhaust ducts or flues, at or near the 
ceiling on the wall opposite the windows. These flues 
lead to the roof. The circulation of air is induced 
largely by the difference in density between the cold air 
out-of-doors and the warm air indoors. Ventilation may 
be accelerated by placing a roof ventilator on the top 
of the exhaust duct, which acts as an aspirator under 
the action of the wind. 

In places ventilated by natural methods the prob- 
lem of humidity. control is a rather difficult one, 
particularly in cold weather. Not infrequently the 
relative humidity is lowered to 20 per cent or less 
as a direct result of artificial heating. A large quan- 
tity of water must be evaporated to raise the rela- 
tive humidity to 50 per cent. 

In warm summer weather, natural methods of 
ventilation afford little or no control of the tem- 
perature and humidity, except when they are sup- 
plemented with special cooling apparatus. Such 
apparatus is now rapidly coming into common use, 
though at present it is largely confined to theaters 
and to certain industrial plants, on account of its 
cost. In the home, office, and hospital rooms, the 
effects of summer heat may be alleviated to some 
extent by the use of portable desk fans. 

The chief disadvantage of natural ventilation meth- 
ods is the lack of control. They depend largely on 
weather and upon the velocity and direction of 
wind. Rooms on the windward side of the building 
may, sometimes, be difficult to ventilate on account 
of drafts, while rooms on the leeward side may not 
receive an adequate supply of air from out-of-doors. 
The partial vacuum produced on the leeward side 
under the action of wind may even reverse the flow 
of air from the rooms and corridors to the out-of- 
doors, through the open windows and gravity ex- 
haust ducts. 

Natural ventilation methods are simple and low in 
cost, and they are psychologically pleasant to the 
occupants. 


Mechanical Systems of Ventilation and Air 
Conditioning 

In densely occupied spaces, such as theaters, audi- 
toriums and crowded school rooms, or where there is a 
specific source of vitiation calling for a constant supply 
of pure air, resort must be made to mechanical methods. 
In these systems the air circulation is maintained by 
means of fans which either force the air into the space 
to be ventilated through a system of metal ducts, or 
remove the vitiated air by suction. In many instances 
a combination of these two methods is necessary. 





The heating is often accomplished by a combination 
of direct and indirect methods, the so-called “split sys- 
tem,” in which the ventilating current is tempered to 
about room temperature or slightly below. In some 
instances no direct radiation is provided and the venti- 
lating air furnishes all the heat necessary. 

In the past, the practice has been to supply each occu- 
pant with 30 cu. ft., or more, of air per minute, and this 
was made the basis of ventilation laws in many states. 
The present tendency is to furnish a smaller amount of 
properly conditioned air, the volume depending upon the 
actual requirements of the particular problem. 

Mechanical systems of ventilation are especially adap- 
table to complete air conditioning. This involves filter- 
ing, washing, heating, humidifying, cooling and dehu- 
midifying the air circulated through the system. All of 
these processes are often accomplished by means of a 
central air conditioning apparatus from which metal 
ducts branch off to the various rooms. 

In dusty and smoky localities, the air is filtered by 
placing at the intake opening some filtration media, like 
cloth, or an oil-coated metal screen, to which the coarse 
dust particles adhere. 

Where humidification or cooling and dehumidification 
is desired, in one type of system the air is passed 
through a rectangular chamber where it comes in con- 
tact with a finely atomized spray of water emerging 
under pressure from spray nozzles. This procedure 
washes off some of the dust in the air and removes 
soluble impurities. At the same time the air absorbs 
or gives up moisture, according to the temperature of 
the spray water. In winter, when humidification is 
desired, the spray water is heated. In warm and humid 
weather, the air is cooled and dehumidified by contact 
with the cold water spray. The water is cooled in a 
separate chamber by trickling over cold pipes through 
which brine is circulated under pressure. Finally, on 
leaving the spray chamber, the air is forced through 
heaters, which in winter warm it to the desired tem- 
perature. A system of metal ducts, running through, 
or along, the walls carries the conditioned air to the 
different parts of the building. The various processes 
are controlled automatically by means of thermostats 
and humidostats, which are set to maintain any desired 
air condition in the rooms. 

Systems of mechanical ventilation and air condition- 
ing are usually equipped for reconditioning and recircu- 
lating part of the air in the interest of economy. The 
popular belief regarding the alleged virtues of ozone in 
recirculated air seems unfounded, to the writer. Con- 
centrations permissible in ventilation work were found 
to exert no effect on air-borne disease organisms (35). 
It is also a question whether ozone at such concentra- 
tion actually destroys odors by oxidation, or whether it 
merely masks them by olfactory compensation. 

The chief advantage of mechanical ventilation sys- 
tems is the flexibility in control, regardless of weather 
conditions, and their adaptability to complete air condi- 
tioning. They are, of course, more costly and more com- 
plicated than the natural systems, and they require pe- 
riodic supervision by experts. No matter how perfect 
they may be in design and construction, their success 
depends largely upon the manner in which they are 
operated. 
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Schoolroom Ventilation 
Natural and Mechanical Methods 


The problem of school room ventilation in relation 
to the health of the school children has been the subject 
of many studies and controversies, and some important 
points are still considered debatable. 

The first studies of the New York State Commission 
on Ventilation (24) indicated that systems of mechani- 
cal ventilation lead to higher rates of respiratory illness 
among the pupils than do the natural methods, with 
window supply and gravity exhaust. This was at- 
tributed mainly to the higher room temperatures neces- 
sary on account of the higher air change in the rooms 
supplied by fans. Subsequent studies (36, 37, 38) re- 
peated by the commission and by others under somewhat 
more comparable conditions yielded similar results, as 
far as incidence of respiratory illness is concerned. 

The latest studies of the commission (39, 40, 41), 
which are much more thorough, do not entirely confirm 
the earlier findings, and they seem to contradict some of 
the points at issue. Neither the temperature, nor the rate 
of air change, nor the air velocity in the classrooms 
was found to affect the incidence of respiratory or other 
forms of illness among pupils, The apparent superiority 
of the “window gravity” methods in the earlier studies 
is attributed in the last reports largely to uncompensated 
variables, such as race, age, sex, social and economic 
status, the distance the pupils had to travel, to reach 
school, and difficulty in the diagnosis of respiratory ill- 
ness. 

These last studies (39, 40, 41) warrant the con- 
clusion that the incidence of respiratory illness is not 
a satisfactory criterion for judging the effects of air 
conditions on the health of school children. 

Special tests on the ability of several school nurses to 
diagnose respiratory illness in a given group of children 
disclosed that the best agreement between any two nurses 
was in the ratio of 1 to 3 and the worst agreement in 
the ratio of 1 to 9. Presumably, this ratio was even 
smaller in the commission’s first study, in which the 
diagnosis was made by teachers and parents. 

In the light of our present knowledge of the require- 
ments for school room ventilation, it seems fair to say 
that natural methods are to be preferred wherever they 
can be safely and economically applied. 


Special Methods of Ventilating Schoolrooms 


According to the experience of the New York State 
Commission on Ventilation, in school rooms where the 
vitiation is entirely of human origin, the chemical com- 
position of the air, the dust, and the bacteria content 
may be dismissed from consideration, so that the prob- 
lem consists in maintaining a temperature of 66 F to 
68 F, a moderate relative humidity and an air change 
sufficient to avoid an excessive concentration of effluvia. 

In many instances, these requirements can be ful- 
filled adequately by the modified gravity systems of ven- 
tilation. The principal conditions necessary for the suc- 
cess of these systems are outlined as follows (24): 

a. Radiators of ample capacity must be provided beneath the 


windows and they must extend for the full width of the windows 
to be opened. These radiators should be controlled automatically 
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by intermediate acting thermostats, or should be equipped with 
fractional hand valves, or both. 

b. Deflecting boards, preferably curved vane deflectors, should 
be placed at the bottom of the windows to direct the entering 
air upward. The windows should open from the bottom, not 
from the top, and they should be provided with double window 
shades adjustable from top and bottom, to prevent shaking by 
the air currents. 

c. Exhaust ducts having an area of not less than 8 sq. ft. for 
an ordinary school room should be provided on the wall opposite 
the windows. These ducts must be properly dampered and fur- 
nished with an aspirating cowl on the opening at the roof, or with 
a heating coil inside the duct, or both. 

d. The schoolrooms must not be overcrowded. They should 
be large enough to provide about 250 cu. ft. of air space for 
each child of second grade (39 children in an ordinary school 
room) and 310 cu. ft. per pupil of the sixth grade (31 children in 
an ordinary school room). 


The commission does not favor artificial humidifica- 
tion in school rooms, because their data do not disclose 
any striking improvement in the health or efficiency of 
the pupils in humidified class rooms. It should be noted, 
however, that the humidity range employed was small 
and that the experiments were short in duration. 

These recommendations are made for the average 
school room, so situated that the system of modified 
window ventilation can be safely and economically ap- 
plied. There will be some school rooms which, on ac- 
count of overcrowding (more than 50 students in a 
room), inadequate construction, unfavorable exposure 
to cold climate, wind, noise, or dust, would require some 
type of mechanical equipment. The chief object, in any 
particular case, should be to secure the desired condi- 
tions, by natural methods if possible, or by mechanical 
methods, if necessary. School room ventilation laws in 
states and cities often do not insure satisfactory ventila- 
tion because, as a general rule, they arbitrarily fix meth- 
ods rather than the results to be secured. The inade- 
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quacy of these laws is evident from their lack of 
uniformity in the various states and cities. 


The heating and ventilation of rural schools consti- 
tutes a distinct problem. The majority of these schools 
consist of one or two rooms heated by means of a stove, 
and inadequately constructed with respect to sanitation 
and ventilation. Studies of air conditions in relation 
to the health of the pupils in one-or two-room schools 
of Cattaraugus county (42) reveal that the average total 
absenteeism and the absenteeism due to respiratory dis- 
eases was twice as high as that found in the Syracuse 
schools studied by the New York State Commission on 
Ventilation. The stove heated schools showed a very 
uneven distribution of heat both laterally and vertically, 
as represented by differences in temperature as great 
as 30 F or 40 F in different parts of the room. 

A simple method for securing a certain amount 
of ventilation in rural schoolrooms is to remove the 
upper glass pane of some of the windows and cover the 
opening with very fine mesh copper screen or cloth. 
In this way, objectionable drafts are avoided and some 
of the dust in the entering air is caught by the screen. 


£. Outdoor versus Indoor Life 


7-y 


We are living now in an age when the value of out- 
door life is realized more than ever before. It is be- 
lieved that certain reflexes of the autonomic nervous 
system are associated with health and they are controlled 
by climatic factors. Jakoneuko (43) thinks that wind 
and ultra violet light are probably the chief factors. 
Whatever factors are involved, there is no question 
whatever that, under favorable weather conditions, liv- 
ing out-of-doors is more healthful than living indoors. 
This is attested by gains in weight and marked improve- 
ments in the general health of children living under 
tents or in summer camps. Air conditioning, even at 
its best, cannot entirely equal the wholesome natural 
atmosphere of an ideal day. It is corrective under 
adverse weather conditions, or in crowded places, fac- 
tories and the like, where it constitutes the only means by 
which an adequate supply of pure air can be procured. 

We must admit, however, that in guarding against 
cold we are deliberately creating indoors an overheated 
and dry atmosphere which affects susceptibility to re- 
spiratory diseases and lowers the general vasomotor tone, 
A room temperature between 60 F and 70 F, on the 
other hand, with ample ventilation but without harmful 
drafts, is a vasomotor stimulant and it lessens the con- 
trasts of transition from the indoor to the outdoor 
atmosphere. 

Some physicians still believe in the potency of out- 
door air as a cure-all for human ills, regardless of 
weather conditions. This belief has led to the estab- 
lishment of certain schools in which in winter subnormal 
children are heavily clothed and exposed to unmodified 
weather, on the assumption that the breathing of cold 
air is a tonic to general health. Very recent work by 
Vernon and Bedford (44) shows that in cold weather 
the efficiency of children attending open-air schools in 
England was only about half that of children in ordinary 
heated schools. The absenteeism was greatly influenced 
by temperature, as much as 50 per cent during a very 
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cold period of time, owing largely to the restraining 
influence of parents. 

Presumably, other factors such as proper nutrition, 
opportunity for extra rest, and individual medical care 
are in themselves sufficient to counteract the effects of 
unfavorable exposure. In the light of our present 
knowledge of the physiology of ventilation, open air 
schools of this extreme variety are dangerous in winter, 
but they are of great value when the weather is favor- 
able, particularly if the schools are located in clean and 
quiet districts. 
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Heat Accumulator Stores 


Hot and Cold Water 


The Hamburg (Germany) Electricity Works sup- 
plies current to the city of Hamburg and also hot water 
from its central heating plant for heating offices and 
public buildings. It is equipped with a large hot water 
tank of 2,650-ton capacity which serves as a heat accu- 
mulator. Waste heat from the turbines is utilized for 
the production of hot water, this being the main function, 
and the power generated is virtually a by-product. 

The demand for heat varies not only with the season 
but also with the time of day—being large in the morn- 
ing, and falling off quickly as the buildings are heated 
up and the outside temperature rises—making the heat- 
ing load and the electrical production irregular, with an 
adverse influence on the heating costs. By the installa- 
tion of the heat storage tank it is possible in winter to 
keep the boilers as well as the turbines under an equal 
load nearly all day, and to use both sections of the plant 
to better advantage. With peak loads at night, back 
pressure is taken. off the turbines, and the plant is used 
primarily for generation of electricity. 

The tank, which is 30 ft. in diameter and 115 ft. high, 
is sufficiently large to store the heat not only from the 
existing plant but also from an extension, which will 
comprise a 1,400-Ib. boiler plant and a 20,000 kw. back 
pressure turbine. 

The tank is placed in the center of the heated dis- 
trict, about 2,700 ft. from the generating plant. It can 





store enough heat to supply the system for five hours ; 
the water in it can be heated to 130 F. 


Ww 


As the tank serves to store not only the hot water 
before it goes to the buildings, but also the returning 
cold water before it goes back to the power station, there 
is cold water in the lower part and hot in the upper, the 
proportions varying widely. In order to regulate the 
quantities, inlets for hot water are provided at three 
different levels. The outlet for hot water is at the top 
and the inlet and outlet for cold water at the bottom of 
the tank. The cold and hot water are separated by an 
insulated partition, which is raised or lowered in accord- 
ance with their relation to each other. 


The tank is said to be the largest heat storer in the 
world, and was built up entirely by electric welding. 
It is set upon a reinforced concrete foundation 6 ft. 
deep. The bottom plates are 0.4-in. thick, the lower side 
plates have a thickness of 0.8-in. and the uppermost. 
of 0.25-in. There are twenty circular 6-ft. rings. The 
welding was effected by means of V-seams from the 
inside; the outside was strengthened by welding laps 
across the seams.—A. C. B, 
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In this article, the author shows the advisability of a careful engineering 
analysis when it is desired to heat buildings for the least money—as it 
usually is. In the typical plant assumed it was found—when the analysis 
was completed—that unit heaters would save over $1,700 per year in the 
cost of fuel and labor for heat. Obviously, in another building this might 
not be true, or the situation might be reversed. The point Mr. Lewis 
makes is the necessity of analyzing the heating of a building in order to 
prevent waste, and his article shows how it was done for one plant. 
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$1,739 Reduction in Annual 
Heating Cost Indicated by 
Consulting Engineers Study 


Need for a Thorough 
Analysis Demonstrated 


in This Typical Plant 
By Samuel R. Lewis* 


66 22 One of the manufacturing establish- 

Before ments of a large corporation—which 
makes castings, machines them, and which then com- 
bines them with structural steel into a well known and 
universally needed product—is scattered over a large 
area, and includes buildings of many different types, 
various ages, and in various conditions. 

Electric energy for the plant is purchased from a 
public service company. There is comparatively little 
process heat required. The three large water tube 
boilers which furnish steam for heating by direct radia- 
tion and blast radiation are hand-fired. The connected 
load using steam directly is 4,000,000 Btu per hr. The 
foundry uses forced circulation hot water, heated by 


bs Consulting engineer, Chicago, IIl. 


steam at the boiler house, and its demand is about 6,- 
050,000 Btu per hr. in addition to the foregoing 4,000,- 
000 Btu. 

About 1,600 tons of bituminous coal are burned per 
year, at a cost for fuel and labor and boiler house 
maintenance (neglecting fixed charges) of $11,000.00 
annually. Thus for the connected hourly demand the 
cost of heat per year is about $1.10 per 1,000 Btu. (The 
cost of heat per equivalent square foot of direct steam 
radiation is 26 cents per year, and each equivalent square 
foot of direct steam radiation requires about 76 lb. of 
coal per year. ) 

No recording instruments are utilized, and no records 
are available for separating the costs of heating any of 
the buildings from that of all of the buildings. 

Live steam is used in copper-tube transfer-heaters 
for heating the water for the foundry, which is pumped 
through insulated and weatherproofed pipes run over- 
head on posts about eight hundred feet across a meadow 
which separates the foundry from the machine shops, 
offices, garages, storehouses, etc. 


Foundry Construction 


The foundry is three hundred feet long, about forty- 
five feet high, and one hundred and forty-five feet wide. 
It has glass sides above a 13-in. brick base about four 
feet high, glass ends, glass skylights with sides arranged 


1013 





1014 


vW 


RicHt—A TypIcaL 
Founpry INTERIOR, 
SHOWING THE 
Hich Roor ann 








Heating -Piping 
and Air Conditioning 








December, 1931 


W 


BeLow — PLAN OF 
THE Founpry. THE 
AUXILIARY SAND- 
STORAGE AND PREp- 








THE Larce GLAss ARATION BUILD- 
AREAS INGS ARE Nort 
SHOWN 
4 a 
Hess 7 | Gass 
40-0" 
}- --— -@--———e — Ie ag tas lt a i I Ne oka hes ts hncmtn es uhinas ap aoe @ig'cme sl 
Q0or~ 
* Loor oso" 
| 
Loor ~~" 
Se ee me ee ee ee I me me 
Coluims ~~ 
40-0" 
: 300-0" — ic 
Sea" Yass 














to be opened, and a composition roof laid on thin tile- 
shaped interlocking slabs of reinforced concrete. It has 
had none too good maintenance care. 

The thin brick walls along the outside of this foundry 
ave lined with great hot water pipe coils many tiers 
high. Every column in the building has an enormous 
vertical hot water pipe coil clinging to it. The spaces 
between the columns overhead, longitudinally, where the 
cranes will not strike them, ali are lined with hot water 
pipe coils, 

Even in mild weather, so cold was the foundry, despite 
all efforts to heat it with the direct hot water radiation, 
that big coke-burning salamanders were required 
throughout the molding area. The hands of the work- 
men would get cold and stiff and with the heat supply 
so far overhead they found the direct heat from the 
glowing coals exceedingly grateful. 


No Heat Regulation 


There are a few valves here and there, mostly in- 
accessible except by balloon, for controlling the water 
flow in the coils, but they have been forgotten for years, 
or their wheels have been knocked off, so that no radia- 
tion ever is shut off or turned on. Such regulation of 
temperature as ever is attempted is done by opening the 
windows and letting the surplus heat escape. 

The engineer over in the boiler house, if he happens 
to think of it, can step outside and look at a spot on the 
wall where a thermometer used to be, and can then go 
back inside and climb a precarious ladder up among the 
dim fastnesses of the boiler house roof where he can 


throttle or open a valve on the steam connection to the 
hot water transfer-heater—but he hardly ever does. 

As no record of the interior temperatures on a zero 
day are available, they must be assumed. Suppose it is 
said that without the use of salamanders, with zero out- 
side, neglecting sun effect, the plant as installed could 
maintain 40 F at the breathing line. 


Temperature Gradient: 


Well-authenticated data from tests and experience 
gives a temperature rise in buildings of this nature of 
two degrees per foot of height above the breathing line. 
That is, if there is 40 F at the breathing line and if 
the average height of the center part of the building is 
41 feet, the equation becomes: 


(41—5) & 2 plus 40 = 112 F under roof. 


And for the side buildings: 
(22—5) 2 plus 40 = 74 F under roof. 


The following temperatures, therefore, will be as- 
sumed: Floor, 30 F; breathing line (5’), 40 F; ceiling 
(center building), 112 F; side walls (center building), 
100 F; ceiling of side buildings, 74 F; side walls of 
side buildings, 70 F. 

As a matter of fact it is known that the core sand 
and the water pipes freeze along the floor, and that much 
of the outside wall surface, lined with hot water pipes, 
is heated to over 200 F. The exact interior condition, 
while of historical interest, is of no great moment, pro- 
vided that some fair assumption for comparative pur- 
poses can be taken, 
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Heat Transfer Coefficients: 


Let us then compute the heat loss on the basis of the 
assumed temperatures for direct radiator heating: 


Each square foot of single glass loses 1.13 Btu per 
hr. per degree difference in temperature. 

Each square foot of 13-in. unplastered wall loses 0.295 
Btu per hr. per degree difference. 

Each square foot of cement tile roof of the type in 
this building loses 0.68 Btu per hr. per degree differ- 
ence, and each square foot of floor loses about 0.56 Btu 
per hr. per degree difference. 


Stack Effect: 


A heated building is like a hot air balloon. The lighter 
warm air at the top seeks diligently to escape, and leak- 
age is outward at all crevices above the neutral zone of 
the building. Below the neutral zone leakage of the cold 
outside air is inward. The neutral zone varies with tem- 
perature differences but is observable in every heated 
building. It is a different and separate phenomenon 
than that due to wind. 


Infiltration: 


In this analysis it is considered that the wind will affect 
different types of heating systems in similar ways, and 
therefore the wind is ignored, since these figures are 
comparative. 

Infiltration due to the great outward air pressure at 
the top of the room, however, is a function of the area 
through which leakage can occur rather than of the con- 
tents of the room. For ordinary rooms in multi-story 
buildings which are exposed only on their edges, an 
allowance for leakage of 30 per cent of the heat loss by 
convection and radiation has been found about correct. 


A Smoke Test SHowine A Hicu Vetocity FLoor Type 
Unit Heater tn Action. THE Warm Arr Is Drvertep 
MECHANICALLY TOWARD THE FLoor BELOW THE ARTIFI- 
CIALLY-CREATED INvistBLE CEILING OF COOLER AIR 
AGAINST THE Roor. THE WARMER AIR OF THE LOWER 


ZoneE Is Puttep BAcK TO THE HEATER 
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Tabulation of Heat Losses Where Heating Is Done By 
Direct Radiation: 


TABLE 1 
Btu 
Upper level glass in center building 
8700 sq. ft.x 1.13 x 100 F......... ae 
Lower level glass in center building and glass in side 
buildings 
14260 sq. ft.x 1.13 x 70 F...... 
High level walls in center building 


983,100 


1,127,966 


3727 sq. ft. x 0.295 x 100 F...... 109,946 
Low level walls in center building 
6647 sq. ft. x 0.295 x 70 F...... 


137,260 


Total side wall and glass losses. . . .2,358,272 


30% of above for leakage.......... 707,481 
Roof center building 

20100 sq. ft. x 0.68 x 112 F...... 1,530,816 
Roof side buildings 

24600 sq. ft. x 0.68 x 70 F..... 1,170,960 
Floors of center and side buildings 

44100 sq. ft. x 0.56 x 10 F.. 246,960 


Original hourly heat loss with direct radiation. .6,014,489 


Not Enough Radiation 


There are installed in the building, including the sur- 
face of mains, 20,000 sq. ft. of pipe surface. This 
means that each square foot of this surface is expected 
to transmit about 300 Btu per hr., a reasonably arduous 
task even for a well-arranged pipe surface. 

However, these pipes are not well arranged, as a great 
deal of the surface is so placed that the only convection 
currents of air likely to rub over it already have been 
warmed by contact with lower-down surfaces. As the 
temperature is often far below zero out-of-doors, no 
wonder it is necessary to use salamanders, as there just 
isn’t room to squeeze in any more radiation. 


Estimated Heat Loss With Unit Heaters 


Although exact fuel consumption data are lacking it 
is interesting to construct comparative figures to visualize 
what would be the effect of a different method of heat- 
ing. 
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3> Suppose hot water heated electric fan- 
‘* After Pe i recirculating unit heating ma- 
chines were installed to do the work. They create a 
warm zone in the lower part of the room, neglecting the 
unnecessary heating of the lofty spaces up among the 
trusses. The crane operators have electric heaters in 
their cabs anyway. 

The temperature rise per foot of the height above 
the breathing line when unit heaters are used is about 
one-half of one degree; also with the artificial tempera- 
ture-pressure in the lower zone due to the fans, and with 
the cooler air up above, the leakage is reduced materially : 
but no present credit for this additional saving is taken 
in the tabulation. 

The heat loss calculation is changed because of the 
reduced high-up interior temperatures, which become: 
Floor, 40 F ; breathing line, 50 F ; ceiling of center build- 
ing [(41— 5) & 0.5 + 50], 68 F; side walls of center 
building, 60 F; ceiling of side buildings [(22—5) x 
0.5 + 50], 59 F; side walls of side buildings, 55 F. 


Tabulation of Heat Losses When Heating Is Done By 
Unit Heaters: 

TABLE 2 
Upper level glass 


I A EE ee hs xs 5:n 08a ee cise esas sees 589,860 
Lower level glass 


Meeee om, oe. BLS SEE... 2.06 ess. . 886,259 
High level walls 
ns Ge UNM so oi vids Wis pdapic'e dv sins oes 65,967 
Low level walls 
Se es A ob ia dis aa vise arie.cie bse Sead 107,848 
Total side wall and glass losses............... 1,749,934 
30% of above for leakage................... 524,979 
2,274,913 
Roof center building 
ee ae EP ad oc cewewavcespevavscced 924,424 
Roof side buildings 
es NN EE 6. oa ugiesccovatw sve cewans 986,952 
Floors of center and side buildings 
Ey sae IEE ob 5 6:6 whew ns sees sanvens 246,960 
Revised hourly heat loss with unit heaters... . .4,433,249 


Heat Saved 


The saving made by heating the building with me- 
chanically driven unit heating machines is, conservatively, 
the difference between 6,014,489 Btu and 4,433,249 Btu, 
or 1,581,240 Btu per hr., or about 26 per cent. 

At a unit cost of $1.10 per 1,000 Btu, this means a 
reduction of $1,739.00 per year in the cost of fuel and 
labor for heat, neglecting capital investment and not 
counting the saving due to elimination of the sala- 
manders, and the fuel and labor which they require. 

The calculations also are based on a ten-degree higher 
temperature at the floor and at the breathing line than 
with the old system. 


Initial Cost of New System 


The cost of such a change in the heating of this build- 
ing is approximately $6,000.00. The first year would 
show a statement like this: 
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TARLE 3 
I ne ne le ow wh no <o-o ais $6,000.00 
Interest on $6,000.00 @ 5%.............. 300.00 





SUIS, 0, ba Sine's 6 » dese SAA s Ava ¢ $1,739.00 
Balance remaining in investment.......... 4,621.00 
END OF SECOND YEAR: 

ESR Ang eee age $4,621.00 

Interest on $4,621.00 @ 5%.............. 231.00 
MESS ciloh aad aos 5 ae 8 8 ics 1,739.00 
Balance remaining in investment...... 3,113.00 
END OF THIRD YEAR: 

ETE, RE $3,113.00 

Interest on $3,113.00 @ 5%......... 155.00 

0 AS reer 1,739.00 
Balance remaining in investment. ....... : 1,529.00 


ENpD OF FourtTH YEAR: 
al ae ee ia in a $1,529.00 


Interest on $1,529.00 @ 5%.............. 76.00 
SET pee eee 1,739.00 
Investment all cleared with margin of.... 134.00 








Fabrication of a Pipe Special 


Special and odd shaped fittings are fabricated by 
welding in one large plant. 

One of the specials, shown below, consisted of a 
length of 22-in: pipe with a Van Stone type flange at 


‘one end and a 26x22 in. reducer at the other. This re- 


ducer was fabricated from a short length of 26-in. pipe. 





WELpED Pipe SpPEcIAL FoR A NATURAL GAS LINE 


The number of cuts required in making the reducer 
was first calculated from the formula: 


N =4/3 (D,-D,) 


where N is the number of cuts, and D, and D, are the 
diameters of the large and small pipes, respectively. This 
formula gave five as the number of cuts to be made. A 
templet was then laid out and the cuts made according 
to the templet, using a cutting torch. The cut edges were 
beveled, and scale from the cutting operation re- 
moved. Using a welding flame, the segments were then 
heated, swaged into contact, and welded together. The 
smaller end of the reducer was welded to'the 22-in. sec- 
tion of the special with a single vee butt weld. 

Two Van Stone nozzles were also welded to the 22-in. 
section, reinforced with saddle plates welded on. 
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Fig. 1—Errect or PRres- 
SURE IN MorsturE Re- 
MOVAL. ConpDITIONS—220 
Ls. Moisture REMOVED; 
Arr SATURATED AT EN- 
TRANCE AND EXIT 


Charts Show Fundamentals 
of the Drying Process 


The charts presented with this article make it pos- 

sible to see at a glance the effect of a change in 

one of the factors which influence the drying pro- 
cess. Control instruments are also discussed 


for uniformity and quality in merchandise. It 

prevents deterioration of goods in transit and in 
storage and presents merchandise to the buying public 
in its most pleasing aspect. 


The Factors Involved 


To secure these requisites the first step is to determine 
the physical and chemical variations permissible for the 
product. This involves characteristics such as strength, 
size, weight, shape, texture and color; they are affected 
by the heat applied, the vapor pressure of the air and 
product and the rate at which air moves. Even though 
the circulation of air is by gravity heat and air motion 
are fundamental necessities. The drying process may 
thus be said to depend on controls which include air tem- 


D YING is an outgrowth of the demand of trade 





* Consulting engineer, West Chester, Pa. 
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peratures, atmospheric pressures, air motion and, pos- 
sibly, relative humidity. Without these factors it would 
be helplessly handicapped. 

But drying control involves something more than a 
device which supplies two or three of these factors. A 
watchman is needed in the form of instruments, auto- 
matic regulation, operating records of a permanent na- 
ture, fundamental information on the product and on 
drying and, most of all, intelligent supervision. Any dis- 
cussion of drying must include these broader aspects of 
control. 

Temperature and humidity limitations of the product 
depend on varied considerations. Rubber products 
must have enough heat for vulcanization, hay requires 
a golden color and a definite aroma, paper must be pro- 
tected against loss of color and destruction of its hygro- 
scopic structure. Air pressure and air motion, on the 
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other hand, are mainly vehicles by which the moisture re- 
moval rates may be changed. One important exception 
to this last statement should be noted; low pressures 
(below atmospheric) make higher temperatures possible. 


Effect of the Factors on the Drying Rate 


The effect of the four factors on the drying rate 
is of the utmost importance. An example of the effect 
of pressure and temperature can be seen in Fig. 1, while 
further ei: ts may be found in Figs. 5 to 8 inclusive. 
Briefly, it can <e stated that an increase in the drying 
rate can be secured by increasing the temperature or the 
air motion or by decreasing the pressure and the relative 
humidity. When all four factors are employed at their 
economic limit, maximum drying will be obtained. 
Beyond this limit the cost of production increases ab- 
normally. The determination of the economic factor 
limits should rest with the dryer manufacturer. 


Relative Humidity Recorders 


Most forms of indicating instruments are so well 
knowp that they need no particular mention here. Im- 
provement, in recent years, has been made in types used 
for the measurement of humidity. One of these is a 
wet bulb thermometer graduated to read directly in 
terms of relative humidity. This instrument is based 
on a single value of the dry bulb temperature but correc- 
tions for the several dry bulb temperatures above and 
below the optimum are noted on its frame. 

Recording instruments remove the necessity for a 
daily log. They can be used for direct automatic control 
purposes. Here again considerable progress has been 
made in the humidity field. One such instrument con- 
sists of two Wheatstone bridges mounted in a recorder, 
a separate wetting device and two resistance ther- 
mometers; diagrams are shown in Figs. 2 and 3. The 
bridges are individually balanced and connected so that 
the recording pen is given a motion identical with the 
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the significance indicated by Fig. 4. This ratio or slope 
is the relation between the wet and dry bulb tempera- 


‘tures and the relative humidity. Though the instrument 


described can not be used for relative humidities below 
20 per cent it is possible to obtain recording instruments 
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which will measure either the relative humidity or the 
dewpoint down to a hundredth of a per cent. 

Modern instruments for temperature and humidity 
measurement are of rugged construction even when of 
the precision grade. Interchangeability without addi- 
tional calibration, sensitivity through accurate balance, 
compensation so that length of leads does not affect 
the reading and designs which eliminate error are 
features which are readily obtainable. 

Most humidity instruments use the wet and dry bulb 
principle. While other means besides cotton and silk 
wicks are used to keep the wet bulb coated with a film 
of water no method will insure a clean wick unless the 
proper attention is given the instrument. Since dust 
and dirt, from the air, and salt crystals, from the water, 
clog the wick and interfere with the flow of water and 
since accurate results depend on the maintenance of the 
water film over the wet bulb surface it is evident that 
a wet bulb thermometer requires correct maintenance. 


Valves, Switches, Etc. 


Valves, shutters, dampers and switches may be oper- 
ated automatically by mechanical or electrical methods. 
One form of mechanical regulation uses an expanding 
liquid to transmit motion through a device such as a 
bellows. Electrical methods include sensitive switches or 
relays as well as direct instrument control. The sensi- 
tivity and reliability desired will determine the method 
employed. The features to be sought are an equal de- 
gree of accuracy over the temperature or humidity range 
likely to be encountered and ability to act within the de- 
sired time limit. 

Fundamentals of the Drying Process Charted 


Fundamental information on the drying process will 
be found in Figs. 1, 5, 6, 7 and 8, where the effects of 
pressure, temperature and humidity are shown. These 
effects, charted, make it possible to see at a glance just 
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what happens when a given change in some one factor 
is made. With the semilog charts one can also deter- 
mine true relationships because, in these charts, values 
are not distorted when their magnitudes are increased. 


Efficiency of Moisture Removal 


Since they cover the same calculations Figs. 1 and 8 
should be considered together. Furthermore, in Fig. 1, 
the volume of the entering air is determined by the 
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fact that it is saturated and by the weight of the moisture 
which it carries. In these figures it is evident that effi- 
ciency of moisture removal is increased by decreasing the 
pressure, by increasing the temperature difference and 
by raising the dryer temperature. It is also evident 
that a high vacuum, or a very low absolute pressure, 
decreases the benefits to be secured from a high dryer 
temperature. When heat consumption is considered 
the evidence shows that it is increased by lowering the 
pressure. Here the effect of temperature at the entrance 
is quite noticeable. The heat required is decreased by 
increasing the dryer temperature and by increasing the 
temperature difference. 

This discussion of Figs. 1 and 8 is based on calcula- 
tions for air saturated at both entrance and exit. While 
Fig. 6 is confined to atmospheric pressure it gives a 
picture of what happens when the emergent air is not 
saturated. The two cases illustrated are those of 25 and 
75 per cent relative humidity. Here it is seen that 


efficient drying is had at high dryer temperatures and 
at high emergent humidities. 

Any consideration of vacuum, atmospheric and high 
pressure drying must, of course, be based on the amount 
of water which air will absorb. Actually, what is meant 
is the amount of water that can be taken up by air- 
water vapor mixtures because air, by itself, can not 
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absorb moisture. From Figs. 5 and 7 it will be ob- 
served that such absorption depends largely on tempera- 
ture and pressure and also that pressures below atmos- 
pheric are very efficient. The curve in Fig. 5 will be 
found quite valuable as it shows the amount of moisture 
in saturated air at very low temperatures. 


The Necessity for Proper Control 


With the information presented it will be possible to 
obtain a picture of the methods by which specific drying 
problems may be solved. At the same time the data fur- 
nished are quite general in character and should be used 
with this fact in mind. For example, there are no data 
to show that high temperatures afford an economic 
solution of any drying problem. Yet the past ten years 
has seen the design of special boilers for high tem- 
perature steam partially for the purpose of drying in- 
sulating materials. 

The dryer used may be the very best for the purpose. 
The “set-up” for control may be the finest of its kind 
in either manual or automatic equipment. The economies 
obtained in the preliminary runs may be exceptional. 
Without a day-by-day human supervision and check up 
of results the time will soon arrive when the quality of 
the product will start on the downward grade. This is 
the reason the broader concept of control is so essential 
to success. 





Lack of Radiator Trap Inspec- 
tion Leads to Steam Waste 


By W. T. Jones* 


N MANY plants the importance of keeping the heat- 

ing system operating efficiently is fully recognized, 
so that maintenance men are regularly employed for this 
purpose. Recently the writer had the pleasure of mak- 
ing a tour of inspection of radiator traps with the man 
in charge of such maintenance in an industrial plant. 

“The result of lack of inspection,” he said, “is con- 
tinual waste of steam which causes costs to rise 
amazingly. When we recently put in our inspection 
service the vent from the vacuum pump was continually 
blowing steam, and more cold water had to be used in 
order to hold a vacuum than was required for make- 
up. A few days spent in cleaning the traps, and re- 
placing the thermostatic elements in a few traps, worked 
wonders. We are now running without any jet water 
at the pump, and as the pump is not steam bound, it stops 
running when we reach 6 in. of vacuum and remains 
shut down an appreciable time while the vacuum grad- 
ually drops to 3 in., when it automatically starts again.” 

“Don’t you carry a higher vacuum than 6 in.?” I 
asked. “No,” he replied, “nothing is to be gained by a 
higher vacuum and, of course, the lower the vacuum, 
the smaller the amount of re-evaporation. 

“Isn’t this return too hot?” I asked, touching the 
pipe with my hand. “No,” said my friend, “just re- 
member that the radiator and drip traps discharge to 
this return main at a temperature of about 200 F, and 
the human hand finds it almost impossible to distinguish 
between 150 and 212 F when feeling a pipe. You will 


‘Barnes & Jones, Incorporated, Boston, Mass. 
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note that we have removed ‘the covering from all our 
returns. This is to permit the re-evaporation from the 
hot condensate to be condensed, and the warm return 
also gives us some heat in the basement. Our ther- 
mometer on the inlet to the vacuum pump shows that 
the returns at the pump have a temperature of from 
150 to 170 F, which is not too hot for the pump to 
handle without the use of jet water. 

“Now here is a thermostatic trap on this drip which 
I propose to change next Saturday. You will note that 
this trap—although on an important point dripping the 
steam main—is located close to the main, which is 
wrong, as there should be a cooling leg 5 or 6 ft. long 
ahead of the trap; we have been having some water 
hammer, as the trap cannot handle the hot water. Instead 
of installing the cooling leg, which would make this trap 
operate properly, I am going to put in a small combined 
float and thermostatic trap which requires no cooling 
leg. 

“Something wrong here,” said the inspector, as he 
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found an entrance hall radiator not heating.. “The re- 
turn is cold. I suspect the trap on the radiator is plugged 
with dirt.” He removed the cover of the trap and sure 
enough found the valve seat covered over with dirt and 
pipe scale. 

As we went on through the plant, the inspector listened 
to each trap and occasionally, if he heard steam passing 
through the trap, would shut the radiator supply valve 
and remove the cover of the trap, and either change the 
thermostatic element, or clean out the dirt, as the case 
might be. 

When we were on the second floor of the office build- 
ing, the inspector said, “Now here is a trap in the book- 
keeper’s office which was blamed for making a rattling 
noise. Upon investigation, the trouble was found in a 
trap on the floor above, which discharged into the same 
return riser. A piece of pipe scale had lodged on the 
seat of the trap which prevented it from closing tightly, 
and steam passed into the return riser and backed into 
this trap, which caused the noise.” 





How Welds Are ‘Tested 


(The Following Describes and Explains the Tests of 
Oxy-Acetylene Welds Demonstrated by John J. 
Crowe*, A. B. Kinzelt and W. B. Miller+ 
at the 32nd Annual Convention of the 
International Acetylene Associa- 
tion held in Chicago last 
month. ) 


In general the object of testing is to approximate in 
the laboratory or in the field the conditions of service. 
These tests may be divided into two general classifica- 
tions : 

Destructive Tests: Tests wherein the specimen or part 
is destroyed or rendered unfit for further use. 

Non-Destructive Tests: Tests wherein the specimen 
or part is not destroyed or rendered unfit for further 
use. 

It is obvious that the latter tests are to be preferred 
where they are applicable and practical considerations 
permit their use. 


I.—Visual Examination 


One of the simplest of the non-destructive tests is the 
visual examination. If this test can be used at the time 
the weld is being made it has many advantages, if in- 
telligently applied, the principle one being that no appa- 
ratus except a pair of dark glasses is required. An im- 
portant requirement, however, is that the inspector be 
qualified by experience to properly judge the work being 
done. He should know by experience whether the proper 
size of welding tip is being used, whether the flame has 
been properly adjusted and most important that the 
welder is obtaining good penetration (good adhesion 
between the parent metal and the added metal, called the 
filler material) over the entire area being joined. One of 
the most predominating faults of welders is the lack of 


*Air Reduction Laboratories, Inc., New York City. 
tEngineer. Union Carbide and Carbon Research 
New York City. 
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penetration. If proper adhesion is not obtained over the 
complete area the welded joint will not develop the 
strength for which it has been designed. 

If the adhesion is not carried down to the bottom of 
the vee, we give rise to the notch effect which may ma- 
terially reduce the efficiency of the joint. 

It is not always possible for the inspector to be present 
when the welds are being made and this brings up the 
question: What can an inspector tell as to the quality of 
the weld by a visual examination? A visual examination 
iri some instances may be misleading, but it unquestion- 
ably has a place in the list of tests and if properly applied 
may be used to advantage. 

A good looking weld is not necessarily a good weld, in 
fact one is inclined to look with suspicion on a puddle 
weld that has a very smooth level surface or in the case 
of a ripple weld one that has perfectly spaced ripples 
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for experience has shown that in many such instances too 
much time and attention has been given to obtaining a 
good appearing weld with the result that attention has 
been diverted from obtaining proper penetration. 

On the other hand a visual examination may reveal 
the lack of proper reinforcement, overflowing of metal 
without adhesion, burnt or overheated filler metal, and 
lack of penetration at the bottom of the weld, where it is 
possible to examine the under side of the weld. 


IIl.—Hammer and Anvil Nick-Break Test 


This test consists of rupturing, with a sudden blow, a 
specimen notched in the weld. It indicates the soundness 
of the weld by showing on the fractured surface (1) 
whether complete penetration has been obtained, (2) the 
presence or absence of oxide or slag inclusions, (3) the 
degree of porosity, which should not exceed six gas 
pockets or holes per square inch of the total area of the 
fractured surface. In a sound weld, the maximum 
dimension of any pocket should not exceed 1/16 in. 

The materials required to make the test are a vise or 
anvil against which the specimen is clamped; a heavy 
hammer for applying the blow; and a specimen whose 
width is 1% ¢ plus % in., slotted at the edges with a 
hack saw for a depth of not greater than 4 in. No 
machining is required on the specimen, which is struck 
in such a way that the notch initiates the fracture. With 
material ¥2 in. or greater in thickness, the specimen may 
be laid on supports about 6 in, apart and struck with a 
power hammer or falling weight of sufficient intensity to 
cause sudden fracture. Examination and measurement 
of the fractured area indicate the proportion, porosity, 
and absence of oxide or inclusions in the weld. 

Although the test is simple it is severe, and only good 
quality weld metal and welding will pass it. This test 
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constitutes one of the requirements for the qualification 
test of welders in the new unfired pressure vessel code 
for Class II vessels. 


III.—Free Bend Test for Ductility 


The object of the free bend test is to determine the 
ductility of the weld metal by direct measurement of the 
elongation of its outside fibers after bending. 

The specimen to be tested is punched with gage marks 
a definite distance apart (never more than 1 in.) and 
usually within the limits of the weld metal. Next, at 
one-third its length from each end, initial bends are 
made. Then it is placed_as a strut in a vise, press, or 
other compression machine and bent until its outside 
fibers fail. The percentage of elongation of the outside 
fibers is then measured directly with a flexible scale. The 
elongation may be calculated, but more accurate results 
are obtained by direct measurement, since it eliminates 
errors in calculating the radius of curvature of the bent 
specimen. 


For results in which the values obtained are inde- 
pendent of the thickness of the specimen, the width of 
the specimen should be at least three times its thickness. 
The unfired pressure vessel code requires a width of 1%t. 
The corners of the specimen should be rounded to % or 
1/10 ¢t. The length is unimportant provided it is suf- 
ficient for the test to be carried out. The outside surface 
should be smooth and free from local defects, which 
would adversely affect the test ; viz., transverse scratches, 
etc. The gage length may vary without affecting the 
accuracy of the test. In bending, corner cracks are not 
considered as failures, nor are surface defects unless 
their greater dimensions exceed 1/16 in. 

This type of ductility test is believed to be superior 
to that made by tensile tests on welded coupons, a method 
which is of little value due to the non-homogeneity of a 
welded test piece, particularly when the weld is stronger 
than the base metal. 


~The free bend test also is superior to the methods 
formerly used, in which the angle of bend was measured. 
The angle of bend is no criterion of the ductility of the 
weld metal, because several angles of bend may result 
in. the same elongation or stretch of the weld metal. The 
measurement of outside fiber elongation yields compara- 
tive results and affords an accurate and simple test for 
ductility. 

The free bend test is widely used both in this country 
and in other countries. The unfired pressure vessel code 
requires a bend elongation of 15 per cent for gas welds 
and 20 per cent for electric welds. The Swiss govern- 
ment uses this method in testing the steel for oxygen and 
acetylene cylinders, 


IV.—Tension Test 


The object of the tension or tensile test is to determine 
the strength of a welded specimen by pulling it until 
either the weld or the base metal breaks. Since one of 
the most important properties of a weld is its strength, 
tensile testing is widely used in industry, both as a means 
of determining the strength of the weld and of deter- 
mining the ability of the welder. When a specimen breaks 
outside the weld, it means that as far as straight static 
loading is concerned, failure never will take place in the 
welded joint. 
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V.—Hardness Tests 


The hardness test, as usually applied, is a non-de- 
structive test and while it has an important place in 
laboratory testing because of the ease with which the test 
may be applied it is not used to a great extent as an 
inspection tool in the field. 

There are many methods of determining hardness, the 
simplest being the file test. By running a file over the 
piece to be tested information may be obtained as to 
whether the material is harder or softer than the file and 
in some degree the hardness as compared with other 
specimens subjected to the same treatment. In testing 
with the file it is essential that a standard file be used and 
much depends on the manner in which the test is applied. 

In the laboratory, recourse is had to more accurate 
means. Machines in general favor for this purpose are 
the Brinell and Rockwell.. Both of these measure the 
power of the metal to resist local displacement. 

Brinell Tests: In the Brinell tests the specimen is 
mounted on an anvil and a pressure of 3000 kilograms 
(6620 lb.) is applied against the specimen through the 
medium of a hardened steel ball 10 mm. (0.4 in.) in 
diameter. After allowing the load to remain for a period 
of one-half minute the pressure is released and the depth 
to which the 10-mm. ball has indented or penetrated the 
specimen is measured. The results are expressed in 
3rinell numbers obtained by applying the formula: 


ros 


Hardness number = — & V p 


where L =load in kilograms; A = superficial area of concave 


surface; and ~= radius of ball. 

Rockwell Tests: The principle of the Rockwell hard- 
ness tester is practically the same as that of the Brinell 
tester, but differs from the Brinell in that a lesser load 
is used on a smaller ball or cone-shaped diamond; the 
depth of indentation is measured and indicated on a dial 
attached to the machine. The hardness is expressed in 
arbitrary figures called Rockwell numbers which are pre- 
fixed with a notation to indicate the size of ball, load, 
and scale used. 

As stated before, hardness determinations are logically 
for the laboratory and are mostly used in development 
of filler materials. The fact that one deposit made with 
the oxy-acetylene torch is harder than another is of itself 
no indication that it will be stronger or wear better than 
the other. The test is often used for control after the 
proper value of hardness of a specific material for a 
specific purpose has been determined. 


VI.—Specific Gravity 


Specific Gravity—The specific gravity of a solid is the 
ratio of the mass of the body to the mass of an equal 
volume of water at some standard temperature. Density 
—The density of a body is its mass per unit volume. 

If the gram is used as the unit of mass and the milli- 
liter as the unit of the volume, the figures representing 
the density are the same as the specific gravity of the 
body referred to water at 4 degrees Centigrade as unity. 

Until recently the determination of specific gravities 
or densities was confined largely to the chemical and 
physical laboratories, but recently welding engineers are 
using them as a means of determining the quality or 
soundness of weld metal. 
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The American Society of Mechanical Engineers in its 
rules for the construction of unfired pressure vessels, 
section VIII of the 4.S.M.E. Boiler Construction Code, 
in paragraph U-67—‘g’ states that specimens taken from 
the weld metal of the joints shall have a minimum 
specific gravity of 7.80, which means that the specimen 
shall weigh 7.80 times the weight of an equal volume 
of water at 4 C. 

Various handbooks give the density of pure iron as 
7.85 to 7.88 and of steel as 7.60 to 7.90. The density of 
iron oxide is less than 6.0 and the density of air is only 
0.0013. From this it is obvious that if the weld has been 
contaminated by appreciable quantities of iron oxide 
and/or contains air or gas pockets the specific gravity or 
density will be reduced well below the value of 7.80 
specified by the 4.S.M.E. as the minimum. 

A simple method of making this test is to prepare a 
specimen 5 in. in diameter by 2 in. long (as called for 
by the code) and weigh the specimen on an analytical 
balance. Knowing the volume and the weight, the density 
may be computed. 


VII.—Stethoscope Test 


The object of the stethoscope test is to determine, by 
means of the sound a weld gives when tapped with a 
hammer, whether the weld metal is sound or has cracks 
or holes. Just as a bronze bell rings clear and a cracked 
bell has a shrill, reedy note, so good weld metal gives a 
ringing sound and poor metal a characteristic, flat sound. 

In order more readily to identify these sounds, an 
ordinary physician’s stethoscope is used for listening, 
the only extra precaution being to cap it with a soft rub- 
ber cap, to prevent the application of the stethoscope to 
the metal from affecting the sound produced. 

The stethoscope test has been applied successfully to 
pressure vessels, tanks, and buildings. It is particularly 
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applicable as a non-destructive method suitable for test- 
ing fillet welds. 


VIII.—Invisible Ray Tests 


X-Ray Tests: Metals can be x-rayed and their in- 
ternal defects made clearly visible on photographic plates. 
If inside a weld there are cracks, holes, or general por- 
osity, the x-ray photograph will reveal the condition. 

The method is. simple and consists of placing an x-ray 
tube on one side of the object and a photographic plate 
on the other. After proper exposure—usually from one 
to fifteen minutes, depending upon the thickness of the 
material—the plate is developed and examined for de- 
fects in the weld. 

This method has found wide industrial use and is rec- 
ognized as one of the foremost of non-destructive tests. 

Gamma Ray Test: Newer than, but similar in method 
to, x-ray tests, are gamma-ray tests. The gamma ray, 
emanating from radium, penetrates the metal more 
quickly. For testing heavy work, which would require 
impracticably long x-ray exposures, or for speeding up 
tests on ordinary material, the gamma ray is extremely 
useful. On very heavy work, an overnight exposure to 
gamma rays is usually made. 


IX.—Compression and Drift Tests 


The value of bend tests and tensile tests has been ex- 
plained and, while such tests may be used for evaluating 
the properties of welds, it is not always possible to obtain 
specimens which permit of the testing being done in the 
manner which has been described. 

Three years ago, J. L. Anderson, described the manu- 
facture of tubing by the oxy-acetylene process. To ob- 
tain specimens from such tubing for tensile testing is 
impracticable. 

Drift Test: A simple test has been developed for the 
testing of such tubing which gives not only a measure of 
the tensile strength of the weld as compared with the 
parent metal, but a measure of the ductility. The test 
consists of forcing a tapered, hardened steel drift into 
one end of the tube. The drift may be driven in with a 
hammer or forced in with a testing machine which has 
been improvised from a hydraulic jack. If failure occurs 
outside of the welded area, we know that the welded 
joint is stronger than the parent metal. The distance 
the drift is forced into the tubing before failure is a 
measure of the ductility. 

Crush Test: If a short length of tubing has a suf- 
ficient load applied axially, the tubing will collapse like 
a bellows, and in so doing the weld will be subjected to 
tensile stresses on both the top of the weld and the under 





1 Development and Progress of Mechanical Gas Welding, by J. L. 
Anderson. roceedings, International Acetylene Association, 1928. 
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side of the weld, and also in a longitudinal and transverse 
direction. 

This is also a qualitative test as to ductility and an 
excellent means of evaluation as to what degree the 
tubing will stand flanging operations. 


X.—Hydrostatic Tests 


In design of pressure vessels the engineer may com- 
pute very carefully the stresses in the various parts of 
the vessel and design accordingly and to insure satisfac- 
tory welding the operator may be qualified before and 
after the job, observed while welding, and coupons may 
be selected at random and cut from the vessel under con- 
struction and tested as to strength. All of these precau- 
tions are desirable and should be taken on an important 
job, but the most satisfying test of all is to witness a 
hydrostatic test in which an internal pressure of 1%, 
2 or even 3 times the designed working pressure is ap- 
plied. This test eliminates any doubts as to whether the 
correct formulas have been used in computing the 
stresses and furnishes an excellent means of detecting 
porous metal, not only in the welds, but in the parent 
metal. 

It is desirable in all cases, and required by statute in 
many instances, that all welding done on pressure ves- 
sels be in accordance with the requirements of certain 
well recognized codes. 

Pipe lines, such as are used in the oil fields for con- 
veying oil and gas under pressure, may be classed as 
pressure vessels, and for the testing of such lines the 
hydrostatic test has proven very valuable. In some cases 
the pipe lines are filled with air under pressure and each 
and every welded joint is examined for leaks by cover- 
ing the joint with soapy water. The leak will, of course, 
be revealed by the formation of a soap bubble. In other 
cases an internal water pressure of several times the 
working pressure is applied and the joints examined, 
while under pressure, for leaks. 

In welding cylindrical pressure vessels it should be re- 
membered that the forces tending to cause failure of a 
longitudinal joint, that is, the joint running lengthwise of 
the vessel, are twice as great as the forces tending to 
cause failure of the circumferential joint, that is, the 
joint running around the circumference of the vessel, 
and for this reason great care should be exercised in 
making longitudinal joints. 

One of the exercises employed in training of welders 
is to require the welder to construct a box with a nipple 
in one end. This is then tested by the application of in- 
ternal pressure. If the welding has been properly done, 
the sides and bottom of the box should round out and 
form a bottle before failure of the welded seams takes 
place. 
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In order that the steel gates for the 
locks in the Welland ship canal 
may be replaced if damaged or 
when repairs are necessary a 
gate lifter of novel design is pro- 
vided. The method of operation 
and the piping arrangements of the 
lifter are described in this article 


® 


. Moon 





Tre Gate LIirTer 


Piping Arrangements in a 
“Gate Lifter”’ 


of Canada has completed the Welland ship canal 

at a cost of more than $120,000,000, forming an 
important link in the Great Lakes-St. Lawrence water- 
way. The channel has a bottom width of 200 ft. and 
each of the seven lift locks has a depth of 30 ft., a width 
of 80 ft. and a usable length of 820 ft., and thus they 
are capable of accommodating practically any type of 
vessel except the very largest ocean liners and a few of 
the heavier and wider battleships. The upper and lower 
service gates are respectively 35 ft. 6 in. and &2 ft. O in. 
high. 


Tor MILES west of Niagara Falls, the Dominion 


Function of Gate Lifter 
Lake Erie is 326 ft. higher than Lake Ontario and 
461% ft. is the average lift of each of the locks, a some- 
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what greater lift than anything which has been hereto- 
fore attempted, thus giving rise to many problems of 
interest to hydraulic engineers. In order that the steel 
gates for these locks may be replaced if damaged or 
when repairs are necessary, a floating derrick of novel 
design was built and it is the purpose of this article to 
describe something of the piping system installed therein. 

There are three major conditions to be taken into con- 
sideration in operating. First, hoisting a damaged gate 
eaf from the bottom of the canal, when divers are sent 
down to hitch the two outer hangers to the leaf and 
the hoist is made to water level; the two inner hangers 
are then attached and the leaf is hoisted to the mast 
head in which position it is conveyed to the dry dock. 
Second, hoisting a floating leaf to the masthead and 
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lowering it into place; this operation requires slow and 
careful handling in order that the hemispherical pintle 
upon which the leaf rests may not be damaged—the 
last foot of this lowering will probably be accomplished 
by a transfer of ballast from the aft to the forward 
tanks. Third, raising a leaf from the pintle to be 
taken away for repairs; the lift is only a foot or so to 
clear the concrete sill and, after an initial strain is taken 
by the hoisting machinery, the completion of the lift is 
performed by a transfer of ballast, but in this case from 
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decision was made to make the fore and aft pipe lines 
7 in. in diameter and the thwartship line 4 in. in diam- 
eter. Bend radii were lengthened whenever possible 
and flat non-return check valves were used, thus reducing 
the frictional losses to a minimum. These checks valves 
seal the discharge, regardless of the water remaining in 
the pumps, and thereby enable the air exhausting pumps 
to create a vacuum in the suctoin system to prime the 
pumps. 

The calculated effect. of using the large diameters is to 





Spare 82-Fr. Gate LEAF FLoAtinG tn Horizontat Position 


the forward to the aft tanks. The weight of an 8&2-ft. 
gate leaf is approximately 480 tons in the dry and the 
peculiar shape of the gate lifter is due to the necessity 
for maneuvering in one of the lock chambers and swing- 
ing to remove or replace any gate leaf. 


Piping Arrangements 


There are 44,500 Ib. of piping installed on the gate 
lifter ranging in diameter from ™% in. to 10 in., and 
including steam pipes, drain pipes, fuel oil feeders and 
vapor vents, scupper pipes, water ballast transfer pipes 
and the high pressure feeders for the equalizing cylinder 
system. 

Three pumps, driven by 16-b.hp. direct-connected 
motors at 1,150 r.p.m., were installed to shift the water 
ballast which counterbalances the weight of the gate 
leaf. The longest pipe line is some 110 ft. and con- 
tains various bends and fittings equivalent to about 390 
ft. extra length, or a total of 500 ft. of straight pipe. 
The specifications called for a transfer capacity of 710 
g.p.m. against a head of 40 ft., the object being to insure 
that the total time in pumping would be 30 minutes or 
less, and the rate of transfer about double that or the 
hoisting, which is 60 minutes for the full travel of 
90 ft. 

Forward ballast tanks have a depth of 13 ft., whereas 
the after tanks are 25 ft. deep, so that the transfer 
time aft is the governing feature. Static head ranges 
from +- 13 ft. to — 25 ft., and the friction head, figured 
by Weisbach’s formula, is about 30 ft. for 6-in. pipes 
where it is only about half that for 7-in. pipes. The 
velocity in the 6-in. pipes at 710 g.p.m. is 576 f.p.m., 
which is slightly over the 500 f.p.m. which good practice 
allows. 

The pump characteristics show that even this velocity 
might be exceeded at the low static heads; therefore a 


decrease the fore and aft transfer time by about five 
minutes. This decrease is of most importance when lift- 
ing a gate leaf from its hinges. 

The double action of the manifold valves allows the 
pump to rotate always in the same direction while, by 
depressing one valve, water is directed to the forward 
tanks and by depressing the other valve the flow is re- 
versed to the after tanks. Each manifold is operated by 
means of a 1-hp. motor through a worm wheel and 
gear—the operating switches are mounted in the con- 
trol room on the upper deck. 

Equalizing System of Piping 

Design pressure in the equalizing system was 2,000 
lb. per sq. in. The high pressure pipes are 1%4-in. with 
couplings 7-in. O.D.X 1% in. thick carrying four 1-in. 
bolts and provided with lead washers 1/16-in. thick. The 
low pressure return pipes are standard black steel. 

The equalizing system consists of a 165-gal. storage 
tank carrying an anti-freeze solution of glycerine and 
water, and a 1%-ft. by 6-in. single acting triplex plunger 
pump having a capacity of eight Imperial gallons per 
minute against a pressure of 2,000 lb. per sq. in. and 
geared to be operated by a 20-hp. motor operating at 
1,150 r.p.m.—these are located in the forward hold: The 
four equalizing cylinders which anchor the hoisting 
cables, are above and forward of the pump, on the inter- 
mediate deck. In the control house, on the upper deck, 
is the manifold and four indicating lights for each 
cylinder. The equalizing plungers and attached anchor 
sheaves have an extreme travel, fore and aft, of 3 ft. 
9 in. and, by means of electrical contacts, actuate the 
lights. Thus the operator can tell the approximate posi- 
tion of each plunger at all times. The safety range of 


3 ft. is indicated by two intermediate lights showing 
brightly ; if the lower light of any row burns bright then 
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A View oF THE CompLetep Lower 82-Fr. Service GATES 


that cylinder requires filling and when an upper light 
brightens the corresponding cylinder is filled to capacity. 

The filling main from the pump is provided with a 
check valve and an automatic relief valve which is set 
at 5 per cent more than the extreme working pressure 
and allows all cylinder valves to be closed, in which 
case the discharge is by-passed back into the storage 
tank. This working pressure is about 1,680 Ib. per sq. 
in. The feed main is carried directly from the pump to 
the manifold in the control house from which individual 
pipes lead to each cylinder. With all valves open the 
pump will fill all cylinders and the pressure in all cylin- 
ders is equal; by closing one, two or three valves, any 
cylinder or combination of cylinders may be filled or 
held at varying pressures. From each cylinder there is a 
return %4-in. high pressure overflow pipe with check 
valve to the control house having a visual overflow into 
a pan which in turn is drained back to the storage tank. 
Thus no damage can be done to the system even if the 
pump is left running. As a further safety precaution 
the pressure gage on each unit is electrically connected 
with the main screw drive motors so that a 3 per cent 
excess of pressure immediately cuts off the power from 
all motors when they are clutched together or from the 
individual motor connected to that unit if it is working 
independently. 

In operation, the four filling valves and four vent 
valves are opened and the pump is started. The in- 
dicating lights glow brightly in turn until the upper 
lights show that all cylinders are full and the plungers 
are bearing against the forward stops. Then as soon as 
the liquid flows from the overflow pipes the vent valves 
may be closed. The pump is then stopped and the sys- 
tem is ready for hoisting. 

A preliminary hoist is taken with the pressure in all 
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four cylinders equalized, or may be taken by any one 
unit or two units connected. The valves separating the 
two port and the two starboard cylinders are then 
closed and as the hoist is continued the pressure on the 
two pairs becomes unequal, owing to the fact that the 
miter end of the leaf is heavier than the quoin end. With 
the full weight of a damaged 82-ft. gate leaf suspended, 
the respective pressures are about 1,680 Ib. and 1,340 Ib. 
or the heavier side is about 25 per cent in excess of the 
lighter and the gage pressures are about 12% Ib. per ton 
lifted at each yoke. 

The four pressure gages, with their electric cut-outs, 
are arranged in full view of the operator in the control 
room and are directly connected to the manifold with 
¥-in. piping. Each equalizing cylinder can be drained 
by gravity through a 1%-in. low pressure return line 
with a filter into the storage tank. 

Much study was given to the design and construction 
of the manifold for this system. A pressure of 2,000 
Ib. induces stresses which were not easily calculable in 
such a complicated structure. The manifold was con- 
structed in two parts with a base slab of forged steel 
and the upper interconnecting elbows of cast steel spaced 
by the bronze valves, the whole bolted together with 
flanged fittings and lead gaskets. 





Amount of Oil Lost Due to Small Leaks 
One Drop Per Second 


1 minute loss is 0.1 ounce; 1 hour loss. is 6 ounces: 
1 day loss is 1 gallon and 1 pint; 1 week loss is 8 gallons; 
1 month loss is 34 gallons. 


Two Drops Per Second 


1 minute loss is 1/3 ounce; 1 hour loss is 20 ounces: 
1 day loss is 3 2/3 gallons; 1 week loss is 26 gallons; 
1 month loss is 2 barrels. 


Drop Breaking to Stream 
1 minute loss is 2 ounces; 1 hour loss is 1 gallon; 
1 day loss is 24 gallons; 1 week loss is 3% barrels; 1 
month loss is 14 barrels. 


1/16-in. Stream 


1 minute loss is 7% ounces; 1 hour loss is 3% gallons; 


1 day loss is 84 gallons; 1 week loss is 11% barrels; 1 
month loss is 50 barrels. 


¥-in. Stream 


1 minute loss is 23 ounces; 1 hour loss is 11 gallons; 
1 day loss is 260 gallons; 1 week loss is 36 barrels; 
1 month loss is 156 barrels. 


%-in. Stream 


1 minute loss is 83 ounces; 1 hour loss is 39 gallons; 
1 day loss is 18% barrels; 1 week loss is 130 barrels; 1 
month loss is 555 barrels. —F, E. W. 











INSTALLATION OF A MECHANICAL 
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Oil in exhaust steam used for 
heating or process work forms a 
film on heat transfer surfaces and 
cuts down the amount of heat 
transmitted materially. In order 
to insure the efficiency of such 
equipment it is necessary that the 
prime mover and auxiliaries be 
lubricated by a correct oil, ap- 
plied in the proper manner. This 
article points out the factors in- 
volved and shows the importance 
of studying the method of lubri- 
cation where exhaust steam is 
used for heating or process. 





Force-Feep Luspricator ON A Four-CyLINDER VERTICAL ENGINE 
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Oil In Exhaust Steam 


Reduces Heat ‘Transfer 


: 7 HEN exhaust steam or condensate is used for 
heating purposes, oil present in the steam is gen- 
erally objectionable because of its tendency to 
foul radiators, pipes, heating coils, feed water heaters 
and other equipment. In the case of heat exchangers, 
the rate of heat transfer from the heat carrying medium 
on one side of the tube or section to the heat receiving 
medium on the other side, is very materially affected by 
the presence of an oil film on the surface which imposes 
an insulating wall between the steam and the air, water, 
or other liquids to be heated. 


Effects on Heat Transfer 


Take as an example, a radiator and consider a partial 
longitudinal section as shown in Fig. 1. The heat trans- 
ferred from the steam to the air may be conceived of as 
occurring in five steps as follows: 

From the steam itself to a very thin, slow moving film com- 

posed of water and oil. 

From the slowly moving film to an oily deposit or scale 

attached to the inner wall of the radiator. 

From the oily deposit or scale to the metal wall of the section. 

From the wall of the radiator to a very thin, almost static, 

film of air on the outside wall of the section. 

From the thin film of static air to the surrounding more or 

less turbulent air in the room. 


Rate of Heat Transfer 


Each of these steps interposes resistance to heat 
transfer. The rate of heat transfer (Btu per square 
foot of surface per degree difference in temperature per 
hour) is generally spoken of as the coefficient of heat 
transfer or the conductance and is usually represented 
by K. 

970 X (lb. of steam condensed per hour) 





hy (T,—T.) X (area of surface in sq. ft.) 

And the amount of heat transferred in h hours is Q = 
K Ah (T;—T2), where A is the area of the heat 
transfer surface in sq. ft. and (7;— 72) is the mean 
temperature difference between opposite sides of this 
surface. The amount of heat transferred through the 
wall of the section is approximately 970 times the pounds 
of steam condensed, 970 being the Btu’s given up by a 
pound of steam when condensed (approx.). 


i. Chief engineer, Vacuum Oil Company, Inc., New York City. 
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By R. P. Tobin* 


Many attempts have been made to develop equations 
for predicting the value of K from the physical prop- 
erties of the substance, the configuration of the apparatus, 
and the mean velocity of the fluid passing the heat 
transfer surface. So far, no satisfactory equation has 
been devised, and in consequence, experimental values 
must be relied upon. This coefficient is governed not 
only by the above-named factors, but also by the nature 
of the substances through which the heat flows. The 
thermal resistance offered by the composite substance is 
the reciprocal of K (R=1/K), and is equal to the 
sum of the individual resistances. 

In this paper, no attempt will be made to discuss the 
various theories relative to the transfer of heat through 
the steam itself, or the resistance offered by the air film 
and cast iron wall. We are mainly concerned with the 
oily film and the deposit or scale. 


Film Resistance 


The resistance of a film of hot gas—such as surrounds 
boiler tubes—is exceedingly high. It has been estimated 
that in certain cases 98 per cent of the available tem- 
perature drop is required to force the heat through such 
a film. In the case of a film composed largely of water, 
the resistance is smaller. The resistance of an oily film 
depends mainly upon the percentage of oil present in the 
film. The conductivity of water is approximately four 
times that of oil. The higher the percentage of oil, the 
greater is the resistance. In both water and oil, the 
conductivity varies with temperature, increasing as tem- 
perature increases. 

The thermal resistance of the oily film can be deter- 
mined only by experiment for any given set of condi- 
tions. The author does not know of any experimental 
data giving values of resistances for oily films for 
various temperature conditions and percentages of oil 
present. In general it is recognized, however, that the 
resistance is greatly increased by the presence of oil 
and that this oily film offers a considerable amount of 
the total resistance. 


Oily Deposit or Scale 


The effect of the oily deposit or scale is the same as 
increasing the thickness of the metal wall of the sec- 
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tion. This scale, however, offers a considerably greater 
resistance to heat flow per unit of thickness than cast 
iron or other metals. 

The true nature of the transfer depends largely upon 
the chemical and physical characteristics of the scale, 
which vary over a wide range. However, oil, silica, iron 
oxide, calcium carbonate, calcium sulphate, magnesium 
carbonate and other substances are usually present. The 
exact constituents depend upon the composition of 





Fic. 2A (Lerr)—Srmpce INJEcTION 
The oil is injected into one side of the steam pipe 


and runs down the inside wall as shown. A small per- 
centage is atomized, a greater part being wasted. A 
large quantity of oil is therefore required to obtain 
sufficient distribution. The result is a large amount of 
oil in the exhaust steam, 


Fic. 2B (RigHtT)—ATOMIZATION 
The illustration shows the atomizer carrying the oil 
to the center of the steam pipe where it is broken up into 
a fine spray, and distributed throughout the steam. Thus, 
the oil is effectively used, and a small quantity of the 
correct oil provides efficient lubrication with minimum 
oil in the exhaust steam. 


the water from which the steam is generated and upon 
the amount and character of the oil. This scale is 
usually of a spongy nature and is less conducive to heat 
transfer than a solid, stone-like scale. 

The resistance to heat transfer through this scale de- 
pends mainly upon the nature of its molecular structure. 
As the molecular structure varies widely, so does the 
thermal resistance. Data are lacking as to the thermal 
properties of scales of this kind; however, it is generally 
known that they offer very great resistance to heat flow. 


Prevention of Contamination 


While a large amount of desirable data are lacking, 
this preliminary discussion shows the very important 
fact that resistance to heat transfer is greatly increased 
by the presence of oil films and deposits upon. the heat 
transfer surfaces. The extent of such contamination 
may be minimized by: 

A reduction in the amount of oil used for the lubrication of 

the cylinder and valve of the engine. 

Removal of oil from the exhaust steam or condensate by means 

of a suitable device. 


As prevention is better, in general, than cure, the first 
method is to be preferred, It can be accomplished only, 
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however, by the adoption of a lubrication practice which 
insures a minimum feed of cylinder oil. A very small 
feed of high quality oil manufactured to meet specific 
service conditions will provide adequate lubrication if it 
is properly applied. It is not uncommon to find it pos- 
sible to reduce the feed by a half when correctly selected 
high grade oil is substituted for ordinary oil of inferior 
quality. 

Correctly selected oil for the lubrication of steam 
cylinders minimizes wear, steam leakage and consequent 
power losses. Such oil must have fluidity that will per- 
mit ready distribution. Its film strength must be ade- 
quate for proper piston seal and effective lubrication. 
Compounding is required because of the washing effect 
of the moisture in the steam. Economical feeds, which 
are so essential to oil-free exhaust, are obtained only by 
the use of high quality oil. 


Range of Conditions Involves Careful Oil Selection 


The range of conditions that must be met are so 
varied that selection of a steam cylinder oil should be 
from a group of several oils. 

Superheated steam. The higher the temperature the 
greater the thinning effect on the oil films covering the 
cylinder wall and valve surfaces. And, the more oil is 
heated, the greater is the tendency for it to form ob- 
jectionable carbon deposits. The correct cylinder oil 
must then be one of sufficient body and film strength 
and one free from carbon forming tendencies. 

Low pressure steam, because of its low temperature 
and relatively low activity, is a weak distributing agent, 
requiring oil correspondingly light in body but of high 
film strength. 

Wet steam has a severe washing effect, that neces- 
sitates an unusual amount of compounding. 

Light loads require light oil because the volume of the 
steam in the cylinder is small and its distributing power 
is low. 

Large cylinders are relatively hotter than small cylin- 
ders and require oil of relatively heavy body. 

High speed engines give little time per stroke for com- 
plete film distribution, and the quick-acting property of 
a light bodied oil is necessary. 


Method of Application Important 


The method of application is of importance. Uni- 
formity and reliability of feed are essential character- 
istics of any device employed for applying oils to any 
machine. In the case of steam engines, oils are generally 
applied to the cylinders and valves by means of either 
a mechanical force-feed lubricator or a hydrostatic lubri- 
cator. 

Three general methods are practiced to apply oil to 
the valves and cylinders of steam engines. These are: 

Direct application to the cylinder and valve. 

Simple injection into the steam pipe or steam chest without 

atomization (see Fig. 2). 
Injection into the steam pipe in conjunction with an atomizer 
(see Fig. 3). 


Direct Application 


In direct application, the moving parts are depended 
upon to distribute the oil over the frictional surfaces. 
Obviously, to effect thorough lubrication, oil must be ap- 
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plied at numerous points; otherwise, considerable quan- 
tities will be necessary to insure thorough distribution to 
all frictional surfaces with consequent increase of oil in 
the exhaust. 
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3—Two ATOMIZERS. CARE 


THREE-PIECE 

SHouLp Be TAKEN TO LOCATE THE CENTER OF THE CUT- 

Away Portion AT THE CENTER OF THE STEAM PIPE AND 
FAcING THE STEAM FLow 


Fic. AND 


In under-loaded engines (less than 75 per cent of 
rated capacity), where atomiziation is not thorough due 
to low steam activity, it is sometimes better to apply oil 
directly to the cylinders and valves. In the case of 
the uniflow engine, oil is often applied directly to avoid 
trapping it in the steam jacketed cylinder heads. Oil ap- 
plication direct to the cylinder is also practiced with 
highly superheated steam because of the influence of 
high temperature on oil in the atomized condition. 
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Simple Injection 


Injection of the oil into a steam pipe or steam chest 
without atomization does not insure the steam becoming 
thoroughly impregnated with oil. Therefore, complete 
distribution over the frictional surfaces is not always 
assured. If the pipe employed to introduce the oil just 
penetrates the wall of the steam pipe, the oil will not 
be atomized and may run down the inside wall and enter 
the cylinder in relatively large drops, as shown at the 
left in Fig. 2. This method requires a relatively large 
feed in order to insure thorough distribution with a re- 
sulting increase in amount of oil in the exhaust. 


Injection with Atomizer 


Injection into the center of the steam pipe through a 
suitable atomizer is illustrated in Fig. 2. Atomization of 
the oil is accomplished by the impact of steam, which 
blasts the oil through slots cut in the atomizer quill. In 
this way the oil is heated in the atomizer, rendered more 
fluid, and is thoroughly atomized and mixed with the 
steam. It is thus carried by the steam to all internal fric- 
tional surfaces of the engine. 

With atomization, efficient lubrication is obtainable 
with minimum feed and a consequent reduction in the 
amount of oil in the exhaust. By using a high grade oil 
correctly selected for the service by carefully regulat- 
ing the feed and by the use of an atomizer in conjunction 
with a mechanical force-feed lubricator, the amount of 
oil in the exhaust can in general be reduced to a point 
where it is no longer a factor. 


Removal of Oil from Exhaust Steam 


While in practically all cases the oil in the exhaust 
steam can be controlled by the use of the correct oil 
applied in a proper manner with a careful regulation 
of the feed, it is advisable to install a suitable oil separa- 
tor as a precautionary measure. If the separator is 
correctly designed for the service and properly installed 
and with the correct oil in service—the oil will be re- 
moved so effectively that the condensate can be used 
for cooking, dyeing, washing, ice making, or boiler 
feed without further treatment. Within reason, the 
separator should be placed as far from the engine as pos- 
sible to insure efficient separation. 

The effectiveness of any heating or process system em- 
ploying exhaust steam can be increased by the correct 
lubrication of the prime mover and the auxiliaries sup- 
plying the steam. This involves the proper selection of 
the correct oil, and its proper application. 








Fic. 4—Batt CHeck VALVE AND Atomizer. It Is ApvisABLE TO INSTALL A CHECK VALVE 


Enp oF THE O11L Detivery Line, REMOTE FROM THE LUBRICATOR. 


AT THE EXTREME 
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STARTS, AND ALSO PREVENTS THE STEAM FROM BACKING INTO THE Or LINE 








Tue Joun G. SHepp AQuarium, oN Cuicaco’s LAKe-Front, Watch Houses MAny VALUABLE SPECIMENS IN “Con- 
DITIONED WATER” 


Water Supply for an Aquarium 


Pumping Equipment in the 
Shedd Aquarium 


HE John G. Shedd aquarium in Chicago houses 
both salt and fresh water fish, inhabitants of waters 
from the tropics to the arctic. Fresh water from 
Lake Michigan is pumped by two bronze, vertical, sub- 
merged pumps driven by two 10-hp., 1800-r.p.m. motors 
and flows to a tank located under the roof at the highest 
point of the building. These pumps are controlled by a 
float switch located in the tank. Water from this tank 
flows by gravity to be used for such purposes as heat- 
ing, cleaning and sanitary supply, but not for drinking 
or supplying the fish. 

Two large all-bronze, submerged, vertical pumps, 
driven by two 30-hp. motors, take water from the lake 
and put it in a one-million-gallon concrete tank located 
in the basement, to be used for the fresh water fish and 
for the cooling equipment. Part of this fresh water 
is pumped through the cooling equipment and into the 
fish tank by three 2-in. pumps with monel metal shafts 
driven by 5-hp. motors. This water is used for supply- 
ing fresh water fish requiring very cold water. 

Three similar pumps are used for circulating natural 
fresh water except that they deliver twice the above 
amount of water and are driven by 7%-hp. motors. This 
water is used for supplying fish from temperate climates. 

Tropical salt water fish are supplied with heated salt 
water circulated by three 2-in. pumps constructed of 
aluminum bronze alloy with monel metal shafts, resistant 
to the corrosive action of salt water. 

Three similar pumps of smaller capacity, being direct 
connected to 5-hp., 1800-r.p.m. motors, supply cold salt 
water to specimens from colder regions. This water 
passes through a cooler where it is brought down to the 
required temperature. 

It is interesting to note in this connection that salt 
water fer fish cannot successfully be made synthetically, 
but must be brought from the ocean in tank cars. Even 
an aquarium such as the one in New York cannot use 


the water directly from the harbor, but must bring it in 
from considerable distances. However, after the orig- 
inal supply of salt water once was obtained, it will never 
be necessary to replenish it in the John G. Shedd aqua- 
rium, as the addition of the water in which new speci- 
mens are brought takes care of all losses, and evapora- 
tion is taken care of by the addition of filtered fresh 
water. By means of circulation, aeration and a one- 
million-gallon reservoir, which acts as a settling basin, 
the water is kept in the proper condition. 

All the above pumps are in batteries of three each 
with two of the pumps operating constantly and one in 
reserve. This is necessary as a failure in the circu- 
lating system would soon kill specimens worth thou- 
sands of dollars. As an insurance against power failure, 
there are four lines entering the building so that if 
half the power stations in Chicago were put out of com- 
mission, electricity still would be available from the re- 
maining plants. 

An artificial water fall is made in one of the tropical 
pools and the water is circulated by means of a 1%-in. 
pump direct connected to a %-hp. motor operating at 
1200 r.p.m. The head under which this pump operates 
is very slight in order to give the appearance of water 
naturally rising from a spring. 

Water for human consumption in the aquarium is 
supplied by two 11%-in. pumps operated by two 7%-hp. 
3600-r.p.m. motors, taking water from the city mains 
from zero to a few pounds suction head and putting 
it into a 1500-gallon pressure tank under a maximum 
head of 60 Ib. A small compressor driven by a %4-hp. 


motor replenishes the air in the tank. City water could 
not be used for the fish because of the chemicals used 
in the purifying process. 

Two 900-r.p.m., 7%4-hp. motors drive two air com- 
pressors to supply air to the fish tanks. 
have special moisture proof windings. 
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All motors used 
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Acoustical Problems in the Heating 
and Ventilating of Buildings 


By Vern O. Knudsen', Ph. D., West Los Angeles, Calif. 
NON-MEMBER 


our next era of prosperity will include (1) develop- 

ments in the air conditioning and the mechanical re- 
frigeration of buildings, and (2) the abatement of noise 
in buildings and out of doors. The problem of noise 
abatement is destined to become more and more closely 
associated with the problem of the air conditioning of 
buildings. 

The public has become noise conscious, and is direct- 
ing an effective attack upon all unnecessary noise. Thus, 
New York City has an active Noise Abatement Commis- 
sion which has already made an extensive survey of noise 
in the streets and in the buildings of New York City. 
Campaigns are being instituted against the worst noise 
nuisances such as motor trucks, street railways and auto- 
mobile horns. Boston and Chicago also are organizing 
campaigns against noise, and other cities are planning to 
take steps in the same direction. Manufacturers and 
distributors of acoustical materials are installing sound- 
absorptive tiles, felts and plasters in all types of com- 
mercial buildings for the purpose of reducing noise. In- 
vestigations and researches by efficiency experts of lead- 
ing corporations, by health authorities, and by life in- 
surance agencies are demonstrating that noise is exacting 
a heavy toll in the reduced output of all types of workers, 
in worn and shattered nerves, and in a shortening of the 
average span of life. The reduction and suppression of 
noise is a necessary antidote for the machine age in which 
we are living. 

This campaign against noise is of considerable mo- 
ment to the heating, ventilating and refrigerating indus- 
tries. In the first place, the equipment used for heating, 
ventilating and refrigerating is not free from offense as 
a source of noise; and in the second place, the elimina- 
tion of noise in many buildings will require that the 
buildings be air conditioned in order to prevent the trans- 
mission of noise through open windows, which at present 
is the most troublesome source of noise in buildings. 
It is obvious therefore that the heating and ventilating 
engineer and the acoustical engineer will have many over- 
lapping problems during the next two or three decades. 
It is therefore very much in the interest of the heating 
and ventilating engineer to gain a working knowledge 
of the basic facts of architectural acoustics. It is the 
purpose of the present paper to set forth certain of 
these facts which should be serviceable to all heating and 
ventilating engineers. 


I: IS not improbable that the physical constituents of 





‘Associate Professor of Physics, University of California at Los An- 
geles, West Los Angeles, Calif. 

For presentation at the 38th Annual Meeting of the American Society 
or HeaTING AND VENTILATING ENGINEERS, Cleveland, Ohio, January, 1932. 
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Requirements for Good Hearing in Interiors 


The requirements for good hearing in any architec- 
tural interior are the following: 

1. The sound, whether speech or music, should have an 
adequate loudness in all parts of the room. 

2. The sound energy should be distributed uniformly in 
all parts of the room, and the sound reaching the listeners 
should be free from long-delayed reflections which produce 
interferences or echoes. 

3. The room should contain sound-absorptive materials in 
such amounts, and of such qualities, as will provide a proper 
balance between the persistence and the cessation of the ar- 
ticulated components of sound. In other words, the reverbera- 
tion in the room should be long enough to sustain harmony 
and impart tonal blending to music, and at the same time it 
must be short enough to prevent the overlapping and the 
confusing of the separate sounds of articulated speech. 

4. The room should be free from all sources of noise, 
whether of inside or outside origin. 


The amount of sound energy generated by the aver- 
age speaker is extraordinarily minute. In conversation 
a person generates on the average only 10 microwatts of 
speech energy. The average amount of speech energy 
generated by a speaker in an auditorium is somewhat 
greater than this, varying from about 25 microwatts in 
small rooms to about 100 microwatts in very large audi- 
toriums. The acoustical power of unamplified speech 
is so minute that it would require all of the adult women 
in the United States speaking fortissimo at the same time 
to generate a single horse power of speech energy. It is 
obvious therefore that when the speech energy from a 
single speaker is diffused throughout a large auditorium 
the amount of speech energy reaching a listener in the 
auditorium will be almost infinitesimally small. If it 
were possible to set up a pressure gage in an audi- 
torium which would be sensitive enough to measure 
the pressure variations in the air owing to the vibrations 
of sound, such as are produced by speech, the root mean 
square pressure variation would be less than one mil- 
lionth of atmospheric pressure. But even such feeble 
vibrations can be recognized by the sensitive mechanism 
of hearing provided the acoustical conditions in the room 
have been made as nearly ideal as possible. 

In order to gain a better notion of the loudness of 
speech and music and of the loudness of noise it is 
necessary to define a suitable unit for measuring the 
intensity or loudness of sound. It is becoming more and 
more universal to rate the intensity of sound in terms of 
what is called the sensation level. Often the term in- 
tensity level is used to convey the same meaning. The 
sensation level of a sound is defined in terms of the 
sound which is just barely audible to a person with nor- 
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mal hearing. Thus, suppose that /; be the average in- 
tensity of a certain sound in a room. (The intensity 
is rated in terms of the number of microwatts of 
acoustical energy fluxing through an area of one square 
centimeter.) Now suppose /, be the intensity of the 
same sound when it has been reduced to the point that 
it is just barely audible by the average person with nor- 
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the acoustics of very large speech halls may be intolerably 
poor simply because there is an inadequate amount of 
speech energy for distinct hearing. 

The manner in which the recognition of speech de- 
pends upon the loudness or the sensation level of speech 
is shown in Fig. 2’. The curve in Fig. 2 is based upon 
speech articulation tests conducted at the Bell Telephone 
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mal hearing. The sensation level of the sound having 
an intensity /; is then equal to 
I, 


Sensation level = 10 log, — 


(1) 


If /; be of such a magnitude that it is necessary to re- 
duce its intensity one million fold in order to reduce it 
to the threshold of audibility, its sensation level will be 
equal to 60 units. This unit is called the decibel (ab- 
breviated db). The chart shown in Fig. 1 gives the sen- 
sation levels of a number of familiar sounds, includ- 
ing several noises which concern the heating and ven- 
tilating engineer. 

The average sensation level of speech in a small room 
is about 60 to 65 db, and in a large auditorium it is only 
45 to 50 db, whereas the sensation level at which speech 
is most readily recognized is about 70 db. It is apparent 
therefore that the average loudness of speech in a large 
auditorium is at a critically low level, and consequently 


Laboratories. Meaningless speech syllables are called 
out into the microphone of a distortionless speech 
amplifier, and observers listening with telephone re- 
ceivers connected in the output of the amplifier write 
down what they hear. The recorded lists are then com- 
pared with the called lists. The percentage articula- 
tion represents the percentage of the called syllables 
which are heard correctly. The sensation level of the 
speech is adjusted by means of an electrical attenuator 
so that the sensation level of the speech can be main- 
tained at any level between inaudibility and 90 db. It 
will be noted that at a level of about 45 db the articula- 
tion begins to drop off very rapidly with any further 
diminution of the intensity. Since 45 db is about the 
average level of speech in a very large auditorium it is 
obvious that any slight downward modulation of the 
speaker’s voice or any slight interference from noise or 





1John C. Steinberg, Effects of Distortion Upon the Recognition ol 
(Oct., 1929). 
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any other source would interfere very seriously with the 
hearing of speech. The advantage gained by amplifying 
speech to an adequate level in large auditoriums is amply 
demonstrated in the modern cinema theatre. Thus, one 
experiences practically no difficulty in hearing reproduced 
speech in the modern “talkie,” whereas one often experi- 
ences difficulty in hearing all of the spoken lines in the 
legitimate theatre. The difference is almost wholly at- 
tributable to the difference in the loudness level of the 
speech. 


The Effect of Form Upon the Acoustics of a Room 


The acoustics of every room is very much dependent 
upon the shape of the room. Thus, domed or cylindrical 
ceilings, or concave walls, are likely to give rise to sound 
foci, and thus the sound will be non-uniformly dis- 
tributed throughout the room. Again, high ceilings or 
other large extensions in the dimensions of a room may 
give rise to delayed reflections. If a reflection be de- 
layed as much as 55 ft behind the direct sound, the re- 
flected sound will interfere with the direct sound, and if 
the delay be as much as 65 to 70 ft, the reflected sound 
will be heard as an echo of the direct sound. It is not 
within the scope of this paper to enter into a discussion 
of the effect of form upon the acoustics of a room, as 
the subject is adequately treated in any standard book on 
architectural acoustics. 


Effect of Reverberation Upon the Hearing of Speech 
in a Room 

Reverberation is the prolongation of sound in a room 
owing to the successive reflections from the boundaries 
of the room. Thus, in a large room bounded by highly 
reflective surfaces such as cement or hard plaster the 
reverberation of an ordinary sound may remain audible 
10 to 15 seconds. 't is obvious that speech would not 
be intelligible in such a room since the separate com- 
ponents of speech would overlap and confuse. If the 
walls of this same room be covered with a highly ab- 
sorptive material, as an acoustical tile or felt, the rever- 
beration of the same sound would be audible for only a 
fraction of a second. The time of reverberation in a 
room is defined as the time required for a sound of a 
certain pitch to die away to one millionth of its initial 
intensity. That is, if a tone in a room has an initial 
intensity of 60 db, then the time required for that tone 
to die away to inaudibility after the tone has been 
stopped is a measure of the time of reverberation for 
that tone. In general, the reverberation time of a room 
depends upon the pitch of a tone, and is longer for 
tones of low pitch than it is for tones of high pitch. 
The time of reverberation can be calculated by means 


of the formula 
0.05 V 
‘= P (2) 
—S log e (l—a) 





where 
t represents the time of reverberation, 
V represents the volume of the room in cubic feet, 
S represents the total interior surface of the boun- 
daries of the room in square feet, 
a represents the average coefficient of sound-absorp- 
tion of the interior boundaries of the room. 


The values of @ for standard building materials and other acoustical 
materials can be found in any standard reference book on architectural 
acoustics. 


In Fig. 3 are given the results of speech articulation 
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tests conducted in a number of large auditoriums, of 
about the same shape and size, but having different times 
of reverberation. The reverberation times here given 
are for a tone of 512 cycles per second. It is customary 
to regard the reverberation time of a room as the 
reverberation time for a tone of this pitch. Thus, the 
most reverberant auditorium tested in this series had 
a reverberation time of about 7.5 seconds, whereas the 
least reverberant auditorium (a modern sound stage 
for making talking pictures) had a reverberation time 
of less than one second. It will be noted that the per- 
centage articulation improves as the reverberation time 
decreases. In fact, the optimal reverberation time for 
the hearing of speech is approximately one second. For 
purposes of design, the curves given in Fig. 4 are 
useful.. They give the optimal times of reverberation 
for tones of different pitch in auditoriums which are 
to be used for both speech and music. In general, 
music rooms should have slightly longer, and speech 
rooms slightly shorter, times of reverberation than the 
times given by the curves in Fig. 4. 


Effect of Noise Upon Hearing of Speech in an 
Auditorium 


The acoustical problem which most concerns the heat- 
ing and ventilating engineer is the effect of noise upon 
the acoustics of a room. Experience shows that even 
very feeble noises interfere with the hearing of speech, 
and therefore it is necessary that every precaution be 
taken to eliminate all possible sources of noise in audi- 
toriums. The effect of noise upon the hearing of speech 
in an auditorium is shown in Fig. 5. Thus, a noise 
of 50 db will reduce speech articulation to approxi- 
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mately 50 per cent, and even relatively feeble noises. will 
produce an appreciable interference. The tests from 
which these data were obtained were conducted in such 
a manner that the speaker did not hear the noise. If 
the speaker as well as the listener hears the noise, the 
speaker will attempt to raise his voice above the level 
of the noise, and consequently noise in an auditorium 
does not produce so great an interference with the hear- 
ing of speech as is indicated by the curve in Fig. 5. If 
there must be some noise in an auditorium it is much 
better to have this noise in the proximity of the speaker 
than in the proximity of the listeners, since the noise 
will then tend to increase the loudness of the speaker’s 
voice, and will not be so bothersome to the audience. 
However, noise in any form or in any part of the audi- 
torium constitutes a serious impairment of acoustical 
quality, and every effort should be made to reduce noise 
to the utmost. 

In one school auditorium concerning which the author 
was recently consulted, the noise from the ventilating 
equipment constituted the most troublesome defect in 
the acoustics of the room. Speech tests conducted in 
this auditorium showed that with the fan and motor 
in operation, the speech articulation was only 66 per 
cent, whereas with the fan and motor stopped, the artic- 
ulation increased to 80 per cent. It is apparent, there- 
fore, that the control of noise in the installation of heat- 
ing and ventilating equipment is an important factor in 
connection with the acoustical design of an auditorium. 

In every problem of noise control it is necessary to 
know just how much the level of the noise should be 
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tolerated in different rooms are given in the following 
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Studios for the recording of sound, as talking picture 


NN Saas dink wie a Go Kod eo van bd oh ew ee 6 to 8 db 
Radio broadcasting studios ...................-. 8 to 10 db 
tt fis codons agah chbnsdhaphiuceese 8 to 12 db 
ION. 544, Ulbwtnh oGGh cls tockencovscteed 10 to 15 db 
Apartments, hotels and homes..................- 10 to 20 db 
Theatres, churches, auditoriums, classrooms and 

EE aC Sarda eave st banat s cos tancaseoss ses 12 to 24 db 
eS ee 15 to 25 db 
CE 0-3 ois oe eeegh nek dae Gage wed eh 20 to 30 db 
Public offices, banking rooms, et cetera........... 25 to 40 db 


The values given in this table represent what might 
be termed ideal conditions, and it is not often that they 
are realized in existing buildings. However, they repre- 
sent conditions which can be attained by means of proper 
design and control of noise, and they represent the 
limits of noise which should not be exceeded by the 
noise from heating and ventilating equipment in dif- 
ferent types of buildings. Thus, suppose the heating 
and ventilating contractor is required to guarantee that 
the noise reaching a theatre from his equipment will not 
exceed 15 db. Suppose, further, that the contractor 
knows that the amount of noise at the source end of 
the duct is, say 60 db. It will then be necessary to in- 
troduce acoustical attenuation between the source end 
of the duct and the auditorium in the amount of 60—15, 
or 45 db. His problem then becomes an engineering 
one which is amenable to calculation. Practical methods 
of meeting this type of problem will be considered in the 
following section. 
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Measuring Noise in Ventilating Equipment 


For most practical problems in connection with noise 
measurement and the insulation of noise, it is sufficient 
to specify the sensation level of the noise for low, me- 
dium and high pitched sounds; for example, for fre- 
quencies of 128, 512 and 2048 cycles per second. It is 
convenient, however, and attempts are often made, to 
evaluate the loudness of the noise in terms of a single 
number, as for example by specifying the sensation level 
of a pure tune of 1000 cycles per second which is 
judged to be of the same loudness as the noise. Such 
evaluations, although useful, do.not describe the char- 
acter of the noise, and if used at all in problems of 
noise insulation they should be used only with a knowl- 
edge of how the noise is distributed throughout the fre- 
quency range. Fortunately, most noises have their max- 
imal sensation level within the octave between 512 and 
1024 cycles per second, so that if the sensation level 
of the noise be determined in this range one will have 
a measure of the noise which is sufficiently accurate for 
most engineering purposes. 

Several practical methods have been developed for the 
measurement of noise.” At a recent symposium on 
noise measurement conducted by the American Institute 
of Electrical Engineers in April, 1931, eight different 
instruments for the measurement of noise were pre- 
sented. Three of these methods will be considered 
briefly in this section: (1) the tuning fork method, 
(2) the audiometric method, and (3) the acoustimeter 
method. The tuning fork method, described by Davis’, 
is extremely simple, but gives quite satisfactory results if 
used with proper care. Davis used a single fork having 
a frequency of 640 cycles, but the same type of measure- 
ments can be made with several forks. In general, it 
is advisable to use at least three forks—tuned to say 
128, 512 and 2048 cycles. The 2048 fork, at least, should 
be of the Duratone type, which has a very low damping 
and therefore dies away much more slowly than does a 
steel fork. Steel forks are quite satisfactory at 128 and 
512 cycles. First of all, the forks must be calibrated. 
It is necessary to know the intensity, in db, of each 
fork immediately after it has received a standard blow 
or excitation. If the fork be allowed to fall from a 
vertical position through an arc of 90 deg, hitting 
a suitable pad (such as soft rubber or felt for the low 
pitched forks and hard rubber for the high pitched 
forks), with a little practice the initial intensity can 
be reproduced to an accuracy of 1 or 2 db. It is then 
necessary to know the rate of decay of the forks. In 
general, the rate of decay in sensation units will be a 
constant number of decibels per second. The rate of 
decay can be determined very readily in any well- 
equipped acoustical laboratory. The 512 steel fork will 
have an initial intensity of about 70 or 80 db, and it 
will decay at a rate of about 1.2 to 1.7 db per second. 
Lower pitched forks decay more slowly and higher 
pitched forks decay more rapidly than does the 512 
fork. In a perfectly quiet room steel forks may remain 
audible, when held close to the ear with the broad side 
of the prong toward the opening of the ear canal, from 
about 50 to 70 seconds, and Duratone forks will remain 





3 FE. E. Free, Practical Methods of Noise Measurement, Journal Acous- 
tical Soc. of America, 2, 18 (1930). R. H. Galt, Results of Noise Sur- 
veys—Noise Out of Doors, Journal Acoustical Soc. o America, 2, 30 
(1930). R. S. Tucker, Noise in Buildings, Journal Acoustical Soc. of 
America, 2, 59 (1930). J. S. Parkinson, Vehicle Noise and Noise Re- 
duction, Journal Acoustical Soc. of America, 2, 65 (July 1930). 

Davis, Measurement of Noise by Means of a Tuning Fork, 
Prt 125, 48 (Jan 11, 1930). 





audible a hundred seconds or longer. If the rate of 
decay in db per second and the duration of audibility in 
a quiet room have been determined for a fork, its initial 
intensity will be equal to the rate of decay times the 
duration of audibility. Thus, if the rate of decay for a 
fork is found to be 1.1 db per second, and the duration 
of audibility after it has been given a standard hit is 
60 seconds, the initial sensation level of the fork will 
be 66 db above the threshold of the individual making 
the measurements. The hearing acuity of this indi- 
vidual should then be compared with the normal (by 
means of a calibrated audiometer) and an appropriate 
correction applied to the initial intensity level of the fork. 


How to Measure Noise 
The method of measuring any noise is as follows: 
The observer, in the presence of the noise, strikes the 
fork a standard blow and at the same instant starts a 
stop watch. The fork is then held in front of the ear 
canal, moving it back and forth slightly, until the tone 
of the fork is just completely masked by the noise, at 
which instant the watch is stopped. This measurement 
is then repeated two or three times and the average 
of all readings will make it possible to calculate the sen- 
sation level of the noise at that particular frequency. 

Thus, suppose that the fork has an initial intensity 
of 66 db, and that its tone decays at a rate of 1.1 db 
per second. Then if the fork remains audible only 20 
seconds in the presence of the noise, it means that 
the masking effect of the noise at this frequency is 
66—22, or 44 db. Similar readings are obtained at 
other frequencies, and the resulting data will give an 
approximate audiogram of the measured noise. Meas- 
urements of this type, made with 128, 512 and 2048 
forks, give a very satisfactory description of the in- 
tensity and frequency distribution of different types 
of noise. Both the apparatus and the method of measure- 
ment are extremely simple and are fairly reliable. 

A somewhat similar and also a very convenient method 
for making an approximate measurement of noise is 
made possible by means of a buzzer type of audio- 
meter, such as the Western Electric 3A Audiometer. 
The buzzer in this audiometer has a fundamental fre- 
quency of 160 cycles, and it has an abundant supply 
of overtones, so that its noise is quite representative of 
most noises produced by heating and ventilating equip- 
ment. The receiver of the audiometer is equipped with 
an off-set receiver cap so that the ear of the observer 
hears both the noise of the audiometer and the noise 
which is to be measured. The observer first deter- 
mines the amount of attenuation (in db) which must 
be introduced in the audiometer to reduce the buzzer 
sound to inaudibility when listening in a perfectly quiet 
place. He then makes a similar measurement when 
listening in the presence of the noise which is to be 
measured. The difference in the two readings of the 
audiometer, in the quiet place and in the noise, then 
gives a rough measure of the masking effect of the 
noise. The masking effect of the noise, as measured 
by the threshold shift on the audiometer dial, will usually 
be about 5 to 10 db less than the sensation level of the 
noise. 

In the acoustimeter method of measuring noise, the 
noise vibrations are picked up by a microphone, ampli- 
fied by a vacuum tube amplifier, passed through a fre- 
quency weighting network, and registered or recorded 
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by a suitable galvanometer. The frequency weighting 
network is based upon the sensitivity and sensibility char- 
acteristics of the normal human ear, so that the deflec- 
tions registered by the instrument will be comparable 
to those which would be heard by the ear. A single 
reading of the instrument will therefore give a fairly 
reliable measure of the “noisiness” of the noise, although 
the effect of the frequency weighting network will in- 
troduce certain errors owing to variations of intensity 
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been made of the noise generated by the ventilating 
equipment in a typical equipment room and that these 
measurements reveal a noise level of 60 db in the equip- 
ment room and a noise level of 65 db in the duct at 
its input end. If the equipment room is adjacent to 
the theatre auditorium it will then be necessary to design 
the walls and ceilings of the room in such a manner as 
will provide an effective insulation of at least 45 db 
between the equipment room and the auditorium. In 
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instrument is especially useful for obtaining a continuous 
record over an extended period of time. 


Practical Methods of Reducing Noise in Heating 
and Ventilating Equipment 


In a recent paper the author discussed practical meth- 
ods of controlling noise in heating and ventilating 
equipment. The specific noise problems which con- 
front the heating and ventilating engineer are the fol- 
lowing : 

1. Improvements in the quiet operation of equipment. 

2. The location and insulation of the equipment room so 
that no noises are transmitted through the walls, the ceiling, 
or through openings, into rooms where quiet is required. 

3. The isolation of all vibrating or rotating equipment, so 
that the vibrations will not be communicated to the solid 


frame of the building. 
4. The prevention of noise transmission through the ven- 


tilating ducts. 

In order to illustrate the manner in which the noise 
incident to a typical installation of air conditioning equip- 
ment can be controlled, suppose that it is required to 
provide a quietly operating system of ventilation for a 
theatre. Preferably, the equipment room should be 
located at a considerable distance from the theatre audi- 
torium, but this is not necessary if proper steps be 
taken to insulate the noise which may be transmitted 
through the walls of the equipment room and also the 
noise which may be transmitted through the ducts. All 
rotating or vibrating equipment should be mounted on 
flexible supports which are so resilient that the natural 
frequency of the mass of the equipment on the flexible 
support will be low in comparison with the frequencies 
of the vibrations generated by the equipment. If the 
fundamental frequency of vibration produced by the 
machine be 100 cycles per second, the natural frequency 
of the mass of the machine on its flexible support should 
not be greater than about 20 cycles per second. Since 
the noise level in the theatre should not exceed 15 db, 
it is necessary to supply sufficient insulation to reduce 
the noise to this level. Suppose that measurements have 


_#V. O. Knudsen, How Sound Is Controlled, Heating, Piping and Air 
Conditioning, 3, 10, 815-820 (Oct., 1931). 
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types of floor and ceiling sections which will supply an 
insulation in excess of 45 db. With properly designed 
walls and ceiling, such as those shown in the figure, the 
equipment room can be located as near the auditorium 
as is desired, provided further that sufficient insulation 
be introduced in the ducts. The sound attenuation (or 
reduction) which must be introduced in the ducts be- 
tween the fan and the theatre auditorium is 65—15, 
or 50 db. In order to provide the required amount of 
attenuation, it is necessary to know the attenuation per 
foot of ducts of different cross sectional areas and of 
different materials for the duct walls. In general, and 
to a first approximation, the reduction (in db) of noise 
transmitted through ducts is proportional to the length 
of the duct, inversely proportional to the “size” (lineal 
dimensions, as the average of the width and the height) 
of the duct, and proportional to the coefficient of sound- 
absorption of the interior surfaces of the duct. Long, 
narrow ducts, lined with highly absorptive material, pro- 
vide very effective attenuators or sound filters. A small 
duct, having a cross section of about 4 in. by 6 in., 
lined with a highly absorptive felt or fibre board, will 
provide an insulation of at least 1 db per foot. Quanti- 
tative information is needed concerning the amounts of 
attenuation or noise reduction provided by different 
types and sizes of ducts. Manufacturers of ventilating 
equipment should obtain data of this sort, as these data 
would make it possible for engineers to provide a speci- 
fied amount of noise reduction in any duct system, and 
thus in every installation it would be possible to design 
in advance of the construction the type and length of 
ducts required to effect a proper reduction of the noise. 
Already some of the leading makers of air conditioning 
equipment have procured the necessary data for coping 
with the problem, and are routinely installing in the 
ducts noise filters which are designed to meet the noise 
requirements for each installation. Some useful data 
and suggestions will be found in a recent paper by Lar- 
son and Norris.® 


6G. L, Larson and_R. F. Norris, Some Studies on the Absorption of 
noes in Ventilating Ducts, Heating, Piping and Air Conditioning (Jan., 











Some Fundamental Considerations 


of Corrosion in Steam and 
Condensate Lines 


By R. E. Hall, Pittsburgh, Pa., and A. R. Mumford,: New York, N. Y. 
NON-MEMBERS 


The first section of this paper appeared in 
the November, 1931 issue. In this second and 
concluding section is presented a detailed dis- 
cussion of the data collected in the utilizing 
system in addition to a summary and con- 
clusion of the entire paper. 


HE utilizing system comprises those parts of the 
system (1) in which steam flow and steam pres- 


sure are subject to intermittency, and (2) in which 
the water, derived from +condensation of the steam, 
passes to waste or is returned to the generating system. 
Intermittently, therefore, in (1) and continuously in (2) 
equalization of internal pressure with that of the sur- 
rounding atmosphere may be attained by leakage into 
the conduits of the atmospheric gases. The partial pres- 
sure in the system of the extraneous atmospheric gases 
may vary between the limits of very small value orig- 
inating from the steam itself to very large values oc- 
casioned by excessive inleakage of air into the system. 
In this, as well as in the preceding division of the sys- 
tem, the rate of solvent action of the condensate is a 
maximum because of its purity and elevated temperature. 
On the other hand, so long as the condensate is un- 
contaminated by dissolved gases, or has available only 
very limited quantities thereof, the capacity factor of its 
dissolving power is very small. It has been demonstrated 
that the capacity factor reaches unlimited proportions 
when, by inleakage, ample supply of dissolved oxygen 
is maintained in the condensate by either continuous or 
intermittent presence of any considerable partial pres- 
sure thereof in the vapor in contact with the condensate. 
Hence, in this third division, the capacity factor usually 
flowers into greatest prominence because it is supported 
by leakage of air into the system. Responsibility of the 
generating system in this division is limited to those 
effects attributable to the nature and quantity of com- 
ponents in the steam as delivered to the utilizing system ; 
the latter must accept full responsibility for effects in- 
curred by reason of change in the nature or quantity 
of those components. 


Problems of Utilization Division 


In this division, characterized by intermittency of 
steam flow and pressure, and by inleakage of atmospheric 
gases, the origin of any deposits that are found can be 
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adjudged with certainty when their chemical composition 
is known. If the origin is carry-over from the boiler, 
the deposit reflects the characteristics of the boiler-water 
sludge; if the origin is corrosion, the deposit is char- 
acteristically iron oxide, since iron is usually the only 
material available for corrosion, and in all cases is the 
material most susceptible to corrosion. 


Analyses for Oxygen and Carbon Dioxide at Various 
Points in Building A and Building B 


In the specific system under consideration, the data of 
Tables 5 and 11 have led to adoption of the figure 0.5 
ml/liter as a generous estimate of the average amount 
of oxygen in the steam. Even if the average concen- 
tration had been 1.0 ml/liter the considerations set forth 
in the discussion of Division 2 show that condensate, 
not reinforced by oxygen from the atmosphere, would 
contain so little dissolved oxygen that its aid as the 
quantity factor in corrosion would be well-nigh neg- 
ligible. 

Both in Building A and in Building B, the data on 
oxygen presented in Table 11 show that excess thereof 
over and above that accounted for by the steam itself 
is present in considerable quantity at different points. 
The latter building shows a worse condition than the 
former, the analysis of the returns being particularly 
indicative of much inleakage of air. In the data on 
Building A, considerable oxygen is found in the steam 
before the trap on the return from the 29th floor hot- 
water tank (Section 1, line 5), although the steam in 
the 5-lb header (line 6) contains only 0.42 ml/liter of 
oxygen. The condensate at the outlet of the trap con- 
tains 1.10 ml/liter. These data were discussed in the 
preceding sections of this report, and the conclusion was 
reached that in no conceivable way can the amount of 
oxygen in the condensate be derived from the oxygen 
in the steam. Table 11, Section 1, No. 8, shows that 
the returns before the vacuum pump contain 4.48 ml/liter 
of oxygen, and as the temperature of these returns lies 
within the limits of 140 — 170 F, this value is actually 
more than saturation for water at this temperature in 
contact with air, and blanketed with its own vapor. (See 
Table 1). 

In the samples taken at Building B, greater prevalence 
of high oxygen is found than in those taken at Building 
A. Some of this may of course come from condensa- 
tion of steam with concomitant concentration of the non- 
condensable gases, as in the hot-water heaters, mangles 
and kitchen, but the concentration of oxygen so derived, 
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as indicated for-instance in Nos..5, 6, 7 and 8 (Table 
11, Section 2), can account for but slight dissolved 
oxygen in any condensate, in accordance with the con- 
clusions arrived at in connection with Table 10. In No. 
10 of Table 11, Section 2, is found definite evidence of 
the influx of air accompanying operation of the vacuum 
pump. The pH values of these samples are of interest— 
higher than those others noted in condensate further 
along in the utilizing system, and thus denoting the re- 
moval by this drip of the extremely small content of 
boiler water carried by the steam. The fact that no 
carbon dioxide is found in these samples is confirmatory 
of the view, previously expressed in part, that the abso- 
lute values of small quantities of carbon dioxide are very 
likely more a matter of indicators and end-points, than 
any reality. No analysis of the return water before 
the vacuum pump is available, but as the temperature 
thereof is 140 to 170 F as in Building A, the value is 
doubtless comparable to the 4.48 ml/liter found for 
Building A. 

The composition of the vapor discharged by the 
vacuum pump has been determined by Markson in a 
typical case to be 0.7 per cent and 16.1 per cent by 
volume of carbon dioxide and oxygen respectively. More 
recent and extensive data, accumulated during the in- 
vestigation of Building A, are presented in Table 12. 
These analyses show that the vented gas is largely air. 
Thus, in steam containing 0.5 ml/liter of oxygen and 
19.6 ppm. of carbon dioxide, the ratio by weight of 
oxygen to carbon dioxide is 1:27.5; and in the air as 
analyzed in the basement was 148:1. In the vapors 
vented from the system the ratios are respectively; 
38:1, 48:1, 144:1, and 147:1. Because of the similarity 
of these ratios in vented vapors to that in air, and be- 
cause of their total dissimilarity to the same ratio in 
the steam, it is obvious that the oxygen and carbon 
dioxide brought to the system by the steam constitute 
a wholly negligible fraction of the vapors in the system. 
A simple calculation, based on steam containing 0.5 
ml/liter of oxygen and 19.6 ppm. of carbon dioxide, 
emphasizes this conclusion. The total carbon dioxide, 
oxygen and nitrogen in such steam amount to 226 cu 
ft at 170 F for each million pounds of steam. In 
Building A, the total heating surface in use (direct and 
indirect) is 120,272 sq ft. If condensation amounts to 
% |b per square foot per hour, the steam requirement 
of the building is 30,068 Ib per hour. Thus, if the 
vacuum pump removed all the gases supplied by the 
steam, it would vent only 6.8 cu ft per hour. This 
figure is a maximum, and negligible in comparison to 
the actual venting from the system as shown in the 
6th column of Table 12, when the actual steam flow 
to the building was only 11,000 to 16,000 Ib per hour. 
Analyses of Deposits, Building A and Building B 

In Table 13, Section 1, are given analyses of deposits 
from the Building A; in Table 13, 1-a, are found 
descriptions of the deposits, and rough estimates of their 
quantity. 

In viewing the table as a whole, the most impressive 
characteristic is that of line 11—Magnetic—defining 
with all certainty the origin of these deposits as of cor- 
rosive action. The quantity of iron oxide present ex- 


pressed as ferric oxide (line 5) further shows that with 
two exceptions, Nos. 1 and 3, this substance dominates 


On 
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these deposits in large measure. From line 3 it is seen 
that the phosphate content—the contribution to these 
deposits of carry-over in the steam—is, in the main, prac- 
tically negligible. Exceptions are Nos. 1, 1-a, 8 and 17. 

The difference between Nos. 1 and 1-a is probably due 
to variations in operating practice at different seasons of 
the year. Thus No. 1 was taken in the winter, when 
the rating on the boilers in the generating system and 
hence the carryover therefrom was maximum. No. l-a 
was taken in the summer, when rating and carryover are 
a minimum, and when, therefore, without any increase 
in rate of corrosion any material of corrosive origin 
would constitute a greater part of the sample. The 
elimination by the generating system of moisture from 
the steam is now so nearly complete, that all samples 
of deposits from the 90-lb headers will doubtless con- 
form more nearly to 1-a than to 1. 

The high silica in No. 3 is the cause for the lower 
value of iron oxide. The fact that this trap had never 
been cleaned since the installation of the system prob- 
ably accounts tor this value. This accounts likewise for 
the high silica of Nos. 2, 4, 8 and 15. 

The high phosphate of Nos. 1 and 1-A indicate that 
as carryover occurs, much of the phosphate material is 
eliminated at the 90-lb header. That of Nos. 8 and 17 
probably dates back considerably, as these traps had 
never been cleaned, and the quantity of carryover from 
the generating station has been progressively growing 
less. No explanation is apparent why phosphate should 
be low in No. 2, which is a sample from a trap on the 
high pressure line that had never been cleaned, especially 
in view of the evidence afforded by the high pH values 
of condensate (Table 11, Section 2, No. 10), that re- 
moval of any carryover of boiler water occurs in this 
part of the system. 

The further measure of the separator installed just 
prior to the distributing mains represents an additional 
effective barrier against any quantity of deposit arriving 
at the 90-lb header, and thus will eliminate or minimize 
any troubles caused thereby, either at the main reducing 
valve located at this point, or at those other points 
noted as characterized by high phosphate in this series 
of tests. Under these conditions, it seems likely that the 
separator installed in Building A will have little or no 
work to do, thus rendering its installation unnecessary. 

In Table 13, Section 2, are presented results on 
various samples taken from Building B. Complete 
analyses were not made, but the descriptions Magnetic, 
trace of phosphate or no phosphate and oxides of iron 
show that these deposits belong in the category of cor- 
rosion products, just as truly as those from Building A 
which have just been discussed. 

The corrosion which these buildings have experienced 
requires real quantities of oxygen. The corrosive pos- 
sibilities of the present steam with its 0.5 ml/liter of 
oxygen are practically negligible. No relief from the 
deposits so excessively high in iron can be expected to 
result from any further measures the generating system 
may take either to eliminate carryover or to reduce the 
oxygen concentrations in the steam. All considerations 
that have been discussed point to minimal effects from 
considerably higher oxygen concentration in the steam 
than have existed heretofore, in comparison with the 
effects induced by the hundred fold times this amount 
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Test Sram Flow Hicu Pressure Am Tour. Cu Fr Vacuum GASES PER CENT BY VOLUME 
Haver IN TANK 
No. Tie (LB PER HOUR) on tenen eesent (Deo Fane) PER MIN. Diane Bibenen 
F mee THROUGH VENTS Or COs 
1 7-8:07 A. M........ 12,400 70 82 34.7 3.5° 21.0 0.4 
2 11-12 Noon......... 11,000 76 114 1.18 0 20.0 0.3 
3 3-3:30 P. M....... 15,300 69 110 3.22 0 20.2 0.1 
4 3:30-4:00 P. M..... 16,100 65 66 1.54 4.5 20.6 0.1 
I a ew umeabe 20.7 0.1 
“Vacuum pump running at start of test. Pump stopped at 8:00 A. M. 
Taste 13—Deposirs TAKEN FROM VARIOUS SouRCES—BUILDING A 
Analyses in Per Cent 
SEcTION 1 
1 1A 2 3 4 5 | 6 
Trarat | Low Pres- Trap aT 
Traps Traps HIGH PREs- | sure Dap OUTLET PRmary 12-1N. 
ON ON suRE 60-ts | Trap Inter FROM REDUCING REDUCING 
90-LB 90-LB LINE, 16TH | OF WATER WATER Vatvz VaLvE 
HEADER HEADER FL. WATER HEATERS HEATER 197 FL. 19Tx Fu. 
HEATER 167TH Fu. 16rn Fu. 

i I I 5 vw dike tae eee Wamaébe s 1.4 2.5 1.3 1.4 1.7 4.0 Not 
enough 
sample 

Se TN a ite bition a 9 60S ed opto wedded Included in Ignition Loss. 

3. Phosphorous Pentoxide (P:05)..................0.200- 16.6 9.8 1.3 [2.0 1.7 2.5 2.0 

IE SE Ra NT ea ey SN eee GR 22.3 5.9 19.0 36.5 12.7 3.7 3.6 

ee ee an nee any Se eM 28.7 80.1 76.7 41.6 70.7 76.7 64.1 

ee SD ID CANON og ic dcvdcesusnew deuwewsweet . 4.8 6.8 10.5 9.7 9.6 Not 
enough 
sample 

RR en, ein, 2) net a ees 15.0 8.1 0.7 6.0 6.0 2.6 8.8 

| A IP st ok cle cae eee eile eel ee 11.9 1.1 1.1 ® 0.7 0.7 5.4 

eS HIM se en ech Ger area den Bae Gee als 0.5 0.1 0.4 0.4 0.4 1.0 2.7 

er ee a nS gaa  e s y or ee. 3.0 0.2 0.1 2.3 4.9 8.7 10.6 

Yt nawen tike eens slightly | magnetic} magnetic| magnetic| magnetic} magnetic} magnetic 

magnetic 
TABLE 13—Deposits TAKEN FROM VARIOUS SouRcES—BUILDING A 
Analyses in Per Cent 
Section 1 (Cont’d.) 
7 8 9 10 11 12 13 14 
nis 4 Dit Diet Dur or 
Dur Tur Pipe oF POCKETS POCKET POCKET — Dur on 
INLET TO GAGE PRESSURE 
Traps RETURN PRESSURE PRESSURE PRESSURE everEs eace 
pee on LINE OF GAGE GAGE GAGE cmap evsTEn 
PRESSURE SYSTEM SYSTEM SYSTEM 
— Gta Fi. GAGE HOUSE 267ru Ft. 20rn Fu. SS. ee 
recs SYSTEM HEATING WATER WATER sveTes mmaven 
an) SYSTEM HEATER HEATER ERATER 

ee 2.9 1.4 3 2.6 2.6 2.3 0.8 1.7 

rae Pelee ee Included in Ignition Loss. a 

3. Phosphorous Pentoxide (P:05)............... 2.3 12.0 2.1 1.0 LiF 1.8 0.5 0.6 

i a tie rare a's bo) c hoe ks ob Cacehe. 4.8 13.8 0.8 2.6 4.2 3.2 0.9 1.1 

a. own ncens 93.0 61.1 86.4 61.1 80.1 81.8 92.4 88.3 

6. Aluminum Oxide (Al;,0;).................... 5.7 4.7 5.8 15.2 8.7 4.8 3.5 1.8 

rae 3.7 12.0 1.0 5.6 0.5 3.5 1.7 2.7 

8. Magnesium Oxide (MgO).................... 0.9 0.5 0.8 2.3 1.5 1.5 0.1 1.0 

ee PIS Shia inca «i's ginid pai oadk «oat 0.3 1.2 0.2 1.4 0.2 0.4 0.8 2.2 

ERS 6 hice wo clad nate wis uth Sus beateull 2.0 2.9 7.7 11. 7.7 8.2 1.9 6.2 

Ih chalet a a: ar iciek aha de op dss ceiaradid taste materia ake tess magnetic} magnetic} magnetic] magnetic} magnetic] magnetic] magnetic] magnetic 
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of oxygen that intrudes itself into the system by sundry 
paths. 


It is the opinion of the authors that these deposits are 


products of corrosion caused by the large quantities of 
inleakage oxygen, and that their elimination or satisfac- 
tory limitation will require elimination of such inleakage 
or/and establishment of these conditions in the system 
which will minimize the corrosive action of any oxygen 
which does not get into the system. 


Analyses 21 and 22 of Table 13, Section 1, are of 


particular interest. In this case, practically identical cor- 
rosion products, formed in identical loci on different 
radiators, are found, one on a steel and one on a brass 


nipple. 


Conditioning 
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In each case, they filled the %4 in. nipple, save 


for an opening of about %-in. diameter at the center. 
The surfaces of the deposits were marked by convolu- 
tions as though the condensate, discharged from the 
radiator through trap, passed through the nipples with 
a swirling motion. 

The two deposits were different in one respect. In the 
steel nipple the deposit close to the metal surface was 
strongly magnetic; closer to the surface of the deposit 
and nearer the center of the nipple it was only slightly 
magnetic. The entirety of the deposit on the brass nipple 
was only slightly magnetic. 

The body of the trap between nipple and radiator is 


TasBLe 13—Deposirs TAKEN FROM VARIOUS SouRCES—BUILDING A 
Analyses in Per Cent 
Section 1 (Cont’d.) 






































15 16 17 18 19 20 21 22 
InsIpE Uptown THermostatT|; Deposit Deposit 
Hics Hee. oF OF BODY Cius Hien TRAP ON ON 
Pressure | 8IN. RISER | oF 12-IN. KItcHen PRESSURE Low STEEL BRASS 
TRAP 90-LB REDUCING 26rH FL. Trap PRESSURE NIPPLE NIPPLE 
197TH Ft. LINE VALVE Correz Urn} 53xp FL. HEADER, FOLLOWING | FOLLOWING 
19TH FL. RETURNS 19TH FL. RADIATOR | RADIATOR 
Rc ED MEIN Sn ng Sawn snccunsabans 0.6 nil nil nil 
0 * re CRANE) Bie eS: ES Ree SSC EMRE Tt is eee a de 
3. Phosphorous Pentoxide (P,0;)............... 1.4 2.1 19.8 5.4 1.0 1.3 trace trace 
re teas wail wa avis 15.5 7.1 peace oe oe eas a 0.7 0.3 
is I I iG oie dias so stew clewus 78.7 95.2 Re RRA eer 91.1 92.0 
6. Aluminum Oxide (Al,03).................... 3.0 pes He. si 
Sat es gk os yoo eels ude ses 0m 2.9 trace nil nil 
8. Magnesium Oxide (MgO).................... 1.2 ES ae ees Se eer nil nil 
I oe eed 2 ce ca bias bales an ge) REDRESS CP Ane fe pee Ee 
RR eS 1.3 sles ik dea Piet cat es Fac ds eee Hee hee 8.8 7.9 
BAe aS Clete Se oun seis vie tis hoes aboms va was magnetic] magnetic} slightly | magnetic| magnetic] magnetic] magnetic} slightly 
magnetic magnetic 
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nN 


. Primary Reducing Valve, 19th Floor. 


DESCRIPTION OF SAMPLES OF TABLE 13 


Trap on 90 lb Header. No 
record of quantity present. 

Traps on 90 lb Header. (Sample taken in summer.) 1 in. 
bucket trap, light deposit in East trap, fairly heavy in West. 
Deposit caked. Magnetic, dark gray powder, part was soft, 
partly gritty. East trap cleaned in June, West in April. 
Amount: East, 1—2 gms. (cleaned 1 mo. previous.) West, 
50 gms. (cleaned 3 mo. previous). 

Trap at High Pressure, 60 lb Line, 16th Floor, Water 
Heater. Bucket trap. Small amount of deposit loose in 
trap. Magnetic, sandy mixture of white, black and brown 
particles. Trap had never been cleaned. Amount, 30-35 gms. 


(Sample taken in spring.) 


. Low Pressure Drip Trap, Inlet of Water Heater, 16th 


Floor. Ball trap. Deposit fairly loose, about 1/64 inch 
thick. Magnetic, brownish powder, mostly soft with sandy 
particles. Trap had never been cleaned. Amount, 30-40 gms. 
Trap at Outlet from Water Heater, 16th Floor. Ball trap. 
Deposit about 1/64 in. thick, caked. Magnetic, brown, 
soft powder. Trap had never been cleaned. Amount, 30- 
40 gms. 

Deposit about 1/32- 
1/16 in. thick. Magnetic, orange-brown, soft powder. 
Cleaned in February. Amount, 5-10 gms. 

12-Inch Reducing Valve, 19th Floor. Deposit was paper 


thin. Some pitting on cast iron housing and upper cap of 
valve body. Magnetic, brown, soft powder. Cleaned in 
March. Amount, 15-20 gms. 

Drip Trap Inlet to Water Heater, 29th Floor. (Low Pres- 
sure.) Ball trap. Deposit same in appearance and quantity 
as that on 16th floor. Magnetic, black, soft powder. Never 
cleaned. 

Traps on 53rd Floor. Ball trap. Deposit was soft. Mag- 


Never cleaned. Amount, 


netic, brownish, gray, soft powder. 
over 100 gms. 











9. 


10. 


21. 
22. 


Pipe of Return Line of Pressure Gage System. One inch 
pipe practically closed with brown deposit. Magnetic, red- 
dish-brown, soft powder. 

Dirt Pockets Pressure Gage System House Heating Sys- 
tem. Magnetic, brown and orange-brown particles, soft, 
easily powdered. Cleaned in spring. Amount, 10 gms. 


. Dirt Pocket Pressure Gage System, 26th Floor Water 


Heater. Magnetic, dark brown, scaly, soft powder. Cleaned 
in May 2 mos. previous to this examination. Amount, 5 gms. 
Dirt Pocket Pressure Gage System, 29th Floor Water 
Heater. Magnetic, scaly, dark brown powder. Cleaned in 
May 2 mos. previous to this examination. Amount, 5-10 gms. 
Drip of Pressure Gage System, Trap, 29th Floor, Hot 
Water System Heater. Magnetic, reddish-brown, soft pow- 
der. Amount, 10 gms. 


. Drip of Pressure Gage System, 16th Floor Water Heater. 


Magnetic, brown, soft powder. Amount, 3-5 gms. 

High Pressure Trap, 19th Floor. Bucket trap, deposit about 
1/64 in. thick, caked. Black, magnetic, soft powder, gritty. 
This trap never cleaned. Amount, 10-15 gm. 

Heel of 8-in. Riser, 90 lb Line. Magnetic, dark gray to 
black, gritty grains, caked. 

Inside of Body of 12-in. Reducing Valve, 19th Floor. Slightly 
magnetic, light color. 

Uptown Club Kitchen, 26th Floor, Coffee Urn Returns. 
Black, magnetic, soft powder. 
High Pressure Trap, 53rd Floor. 
powder, suspended in water. 
Thermostat Trap Low Pressure Header. 
netic, reddish-brown, flaky. 

Samples 16-20 were too small for complete analysis. 

Deposit on Steel Nipple Following Radiator. Brown deposit, 
readily pulverized. Magnetic. 

Deposit on Brass Nipple Following Radiator. 
posit, readily pulverized. Magnetic. 


Brown, soft, magnetic 


19th Floor. Mag- 


Brown de- 
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Taste 13—Deposirs TAKEN FROM VARIOUS SOURCES 


—Buitpinc B 
Section 2 





SpecIMEN MARKED 


DescriPTION OF SAMPLE 


ANALYsIS 





Cafeteria inlet 
trap 


to 


Grill-steam table 
Exp. trap outlet. 
Cafeteria-steam table 

trap outlet. 


Cafeteria and Grill- 
room common re- 
turn, 

Grill-room steam ta- 

ble. Exp. trap inlet. 


Laundry. Common 
return from Eagle 
press. 

Laundry. Am. Eagle 


Press exp. trap 
inlet. 
Laundry. Am. Eagle 
Press. Exp. trap 
outlet. 


Hot water tank re- 


turn. Trap outlet 
nipple. 
Hot water tank. 


Trap inlet nipple. 


Reddish-brown, ad- 
herént, magnetic. 


Dark brown, adher- 
ent, magnetic. 

Dark brown’ with 
light brown spots. 
Adherent, mag- 
netic. 

Dark gray to black. 
Adherent, mag- 
netic. 

Black to yellowish- 
brown. Flaky, 
easily chipped, 
magnetic. 

Reddish-brown, ad- 
herent, magnetic. 


Reddish-brown, ad- 
herént, magnetic. 


Reddish-brown, ad- 
herent, magnetic. 


Dark brown, adher- 
ent, magnetic. 


Dark brown, adher- 
ent, magnetic. 





Oxides of iron, es- 
pecially Fe,O,; no 
phosphate. 

Oxides of iron. 

No phosphate. 

Oxides of iron. 

No phosphate. 


Oxides of iron. 
Trace phosphate. 


Oxides of iron. 
Trace phosphate. 


Oxides of iron. 
No phosphate. 


Oxides of iron. 
No phosphate. 


Oxides of iron. 
Trace phosphate. 


Oxides of iron. 
Trace phosphate. 


Oxides of iron. Very 
faint trace of phos- 





phate. 








apparently of corrosion-resistant steel; the thermostatic 
element of ordinary steel, copper plated. Corrosion de- 
posit covers both, though to no degree of thickness com- 
mensurate with that of the nipples. 

One definite conclusion may be reached, namely, 
that the dissolution of metal occurs at other surfaces 
than those on which deposition eventuates. This must 
be so, else the deposit would not be found on the brass 
nipples. 

Where does the dissolution of metal occur? What is 
the mechanism of formation of the deposit in the nipples ? 

Before attempt is made to answer these questions, it 
will be well to consider the data presented in Table 14, 
which show that the rapid development of these deposits 
in the period of a few months is specific to Building A. 
Thus, whereas in Building A the deposit builds quickly 
on the nipples and elbow (Nos. 1— 3) following the 
radiator discharge trap to 0.00075—0.0018 Ib per 
square inch of surface exposed, in Building E (No. 4), 
it reaches only 0.00046 Ib per square inch in seven years. 
Furthermore, in the latter case, the deposit is very hard 
and dense, and restricts but very slightly the diameter 
of the tube. Because of the little nodules apparent over 
the surface, which are black beneath the surface cover- 
ing, and because of its extremely tight adherence to the 
metal, it is the authors’ belief that the latter deposit 
represents formation in situ, and once definitely estab- 
lished, forms a fairly impermeable coating which resists 
further attack. The deposit in the nipples from Building 
A is soft, devoid of nodules, and much more loosely at- 
tached, indicative of the special conditions surrounding 
its accumulation. To answer the above questions, these 
special conditions must be recognized. When the radi- 
ator is functioning as a heating unit, its surfaces are 
wetted by water in contact with a gaseous phase of 
very low partial pressure of oxygen and carbon dioxide. 





Hence both the capacity and the rate factor for dissolu- 
tion of the metal are small. After the steam in the radi- 
ator system has been turned off, the temperature drops 
quickly as shown by the curves of Fig. 2. Condensa- 
tion should occur as quickly, and before the partial pres- 
sure of oxygen has increased to sizable value because 
of inleakage of air, the surfaces of the radiators should 
have drained thoroughly, and without leaving casual 
droplets of water adhering thereto. This last must be 
the case, since one of the best tools of the chemist for 
obtaining clean surfaces which drain uniformly is to sub- 
ject them to steam condensation for a few hours, where- 
by all grease films are removed. Such drainage doubt- 
less quickly results in dryness of the radiator surfaces, 
and hence immunity from the quantity dissolution that 
would ensue with certainty, were they wet when the 
partial pressure of oxygen became high. 

In Building A, however, all heating returns from the 
various heating levels feed into a common vacuum pump 
inlet header. The hot water tank returns feed into the 
heating return lines connected to the system from the 
32nd to 55th floor. The 19th floor low pressure heat- 
ing header discharges into the intermediate and low heat- 
ing system returns, i.e., below the 32nd floor, by ther- 
mostatic drip traps. These thermostatic traps are opened 
when the system is cooling, since a vacuum is created 
on the inlet side by reason of condensation of the steam 
in the low pressure header and in the heating system. 
Air can enter the hot water trap returns by vacuum 
breakers, which are at present set for high enough 
vacuum to function merely as a protective device and, 
under normal hot water tank operation, are inoperative ; 
and by air vents on the ball float hot water tank traps— 
a change on these vents to one-way vacuum-type vents 
would preclude the intake of air at this point. The 
pressure gage line from header at the 55th floor heat- 
ing, 19th floor heating, 29th floor hot water and 19th 
floor hot water are thermostatically trapped in the pump 
room in the basement and discharge into the sump 
through a common return line. These traps are open 
when the steam headers to which they are connected 
are shut down, and when a vacuum is created in them 
by condensation, suction occurs back through the pres- 
sure gage lines and traps. A check valve has been 
installed on the discharge line to prevent this condition. 

At various points in the system, therefore, air in- 
leakage occurs, immediately after the steam in the radia- 
tor system has been turned off. The hot water systems, 
which operate well into the night—in fact, carry their 
heaviest load then, due to cleaning operations—discharge 
into the heating return lines and therefore keep them 
supplied with hot moist vapors that will provide con- 
densate as they contact cooler surfaces, as a radiator, by 
being drawn therein by vacuum conditions. 

In Building A, it is known that the vacuum obtain- 
ing shortly after the steam in the radiator system is 
turned off disappears entirely after a few hours. Thus 
partial pressure of oxygen in the radiators becomes very 
large. If the surfaces were dry, any resulting damage 
would be small, a conclusion fortified by the thousands 
of radiators that have not given trouble over a period 
of years. But specifically in Building A, connections are 
so arranged that presumably moisture may condense on 
the radiator surfaces in the presence of a considerable 
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partial pressure of oxygen. Hence, while the rate factor 
of corrosion, as typified by relatively large carbon- 
dioxide content in the condensate is not high, the quan- 
tity factor is unlimited. 

It is possible to retard so ready inleakage of oxygen 
into the system, as indicated previously; it is probably 
impossible to wholly prevent it. On the other hand, the 
possibility of hot moist vapor being drawn back into the 
radiators can be minimized. In both hot water tank 
rooné there are high pressure drip traps dripping the 
supply lines from the 90-lb riser to the hot water tank. 
These traps in turn discharge into a separate so-called 
high pressure return line which in turn, discharges into 
the sump, and is independent of the heating system. The 
pressure in this line is atmospheric at all times. The hot 
water tank returns can readily be discharged into the 
high pressure return line, and thus completely isolate 
the hot water tank returns from the heating system. 


The deposits that are found in the nipples therefore 
have their origin in corrosion of the radiator surfaces. 
Iron dissolves from these surfaces as ferrous hydroxide, 
is oxidized to ferric hydroxide, precipitates, and when 
the water is discharged, is carried along and finds a rest- 
ing place on the limited surfaces of the nipples. This 
explanation is in agreement with the fact that the de- 
posits are softer and less dense than those formed in situ, 
and likens the formation of the convolutions on the sur- 
face of the deposit to the ripple marks in the sand of the 
shore. It is interesting to note that after Mr. Finnegan 
had sawed open a radiator and examined the internal 
surfaces, he wrote as follows: “The radiator is quite 
clean, and it is doubtful if enough deposit for analysis 
can be obtained from it.” As the quantity of sample re- 
quired for analysis is 5 grams or less (less than 1/6 
ounce), it is apparent that deposit adherent to the sur- 
faces is well-nigh nil. This is unusual, and is probably 
the result of the unusual cleanliness of the radiator sur- 
faces, under which condition any moisture is in the form 
of films and not casual droplets. The absence of pitting 
on the interior surfaces of the radiator is evidence that 
dissolution has been general over them, and not merely 
at points at which droplets of water by collecting ex- 
pedited union of any dissolved metal with oxygen de- 
rived from the contacting vapor. 


TasLe 14—Deposits on Nipptes FoLttowinc Trap OUTLET OF 
RADIATOR 


Nos. 1-3 from Building A: No. 4 from Building E 























1 | 2 3 4 
NIPPLE Com- 
NIpPLe . 
ELBow | FOLLOWING| PARISON 
TO TRAP 
TRAP NIPPLE 
Length, inches.............. 2.64 a 2.43 2.04 
Inside Diameter, inches..... . 0.51 0.91 0.52 0.58 
Inside Area, sq in............| 4.23 1.4 3.98 3.71 
, Se 0.0036 | 0.0025 | 0.0030 | 0.0017 
Wt. Deposit, lb per sq in...... 0.00085 0.0018 | 0.00075} 0.00046 
Character of Deposit........ Soft Soft Soft Hard 
Period of Formation......... A few | A few | A few | Seven 
months} months! months} years 





*® Long radius 2.76 in. 
Short radius 1.75 in. 
Sector 0.75 in. 
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Summary and Conclusions 


For an intrinsic realization of the factors that control 
the relations of steam to metal in steam heating systems, 
certain of the fundamental laws governing solubility in 
water, and reactions therein must be understood. The 
earlier part of the report, therefore, has been devoted to 
consideration of some of these laws, while in the latter 
part, their application to the specific problems of a steam- 
generating system and some of its utilizing systems has 
been pointed out. Both generating and utilizing systems 
are typical of the modern steam heating industry, hence 
the conclusions drawn on the data are of general ap- 
plicability. 

When the report was undertaken, it was thought that 
two general types of problems were involved: (1) for- 
mation at various points in the utilizing system of trouble- 
some deposits, the origin of which was primarily carry- 
over of boiler water and sludge by the steam: (2) corro- 
sive action, and formation of deposits thereby in the 
utilizing system, with the question to be answered of 
what responsibility therefore should be borne by the 
steam furnished by the generating system. 

Particularly at Building A, the formation of deposits 
in the utilizing system had been troublesome and had 
been ascribed to transportation of boiler sludge by the 
steam. Some months ago, when the inspection of one 
of the main gate-valves at the 90-lb header showed it 
to be practically devoid of such deposit, it was suspected 
that deposits throughout the system had as their origin 
the metal of the system degraded into such deposits by 
conditions inherent in the system itself—in other words, 
that corrosion, and not carry-over in the steam, consti- 
tuted the problems at Building A, as elsewhere. The 
correctness of this suspicion is demonstrated by the 
analyses of deposits presented in Table 13, which show 
that all the samples are very high in, and many consist 
almost solely of, iron oxide. 

Therefore, while some general consideration has been 
given to the elimination of carry-over in the steam, and 
to the means adopted therefor in this instance by the 
generating system, the main problem in all cases per- 
tinent to this report has been corrosion. 

According to the generally accepted view, corrosion in 
all cases comprises a velocity or intensity factor, and a 
quantity factor. The velocity factor is a function of the 
pH value of water, since rate of dissolution of iron is 
dependent on this. When the water is condensate de- 
rived from steam which was generated from alkaline 
boiler water, the pH value is dependent practically upon 
the amount of carbon dioxide associated with the steam. 
The quantity factor is a function of available dissolved 
oxygen, and hence of the concentration and actually 
available quantity of oxygen in the contacting vapors. 
From the standpoint of elimination of corrosion, the 
ideal would be zero intensity and quantity factors; as 
this is an impossibility in practice, it is necessary to 
establish for both factors tolerances that provide suffi- 
cient limitation thereof to render any corrosive action in- 
appreciable in amount. 

The two sources of oxygen and carbon dioxide are 
the steam and the atmosphere. In the steam, as illus- 


trated at Kips Bay, carbon dioxide predominates in the 
ratio of 27.5 parts to 1 part of oxygen by weight. In 
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the atmosphere, oxygen predominates in the ratio of 500 
parts to 1 part of carbon dioxide by weight in pure air, 
and in the ratio of 148 to 1 in the basement of Building 
A. In general, therefore, in Divisions 1 and 2 of the 
steam heating system, in which no inleakage of at- 
mospheric gases occurs, and in Division 3 as well, so 
long as inleakage does not occur, the intensity factor of 
corrosion, as typified by carbon dioxide, predominates in 
any action on the metal; when inleakage occurs in Divi- 
sion 3, the quantity factor, as typified by oxygen, imme- 
diately becomes the mainspring in any corrosion therein, 
owing to its huge preponderance over carbon dioxide in 
the atmosphere. 


As a limiting concentration of carbon dioxide, the 
value of 15-20 ppm. has been mentioned as satisfactory. 
In pure condensate formed from steam of the carbon- 
dioxide content characteristic at Kips Bay (19.6 ppm.) 
and unbuffered by any dissolved salts, pH values respond 
by large changes to the slightest traces of alkalinity, and 
hence any capacity for dissolution of metal is lacking. 
In fact, in view of the conclusions reached on the basis 
of the Law of Henry and Dalton, it would seem that 
greater tolerance would be harmless. On the other 
hand, if condensation were to occur in dead ends, or at 
other points, without provision for regulated discharge 
of any non-condensable gases, the attendant largely in- 
creased concentration of carbon dioxide, and at times, 
of oxygen also, might give rise to conditions favorable 
to rapid corrosion in quantity. Therefore, since the value 
of 15-20 ppm. or less of carbon dioxide in the steam is 
obtained with no difficulty, if sagacious choice is made 
of a method for processing the feed water, we believe 
that this value represents a satisfactory tolerance. 

In obtaining the concentration of carbon dioxide and 
of oxygen in the steam, the usual procedure is to con- 
dense a sample of steam by passing it through a cooling 
coil, care being taken that all gases are dissolved in the 
cool condensate. The determinations for carbon dioxide, 
oxygen, and pH value are then made on this sample. 
The values so obtained represent truly the composition 
of the steam, but have frequently been regarded as also 
applicable to condensate formed from and in contact with 
the steam. This is not the case, and the values so ob- 
tained do not apply to such condensate. Thus, the pH 
value in samples of condensed steam from Kips Bay 
Station averaged 5.1, and the carbon dioxide averaged 
19.6 ppm. ; at the same time, samples of condensate had 
an average pH value of 5.8, and a carbon-dioxide con- 
tent of 7.6 ppm. These differences occur, because in 
steam such as that from Kips Bay, the partial pressure 
of carbon dioxide and of oxygen therein is extremely 
small. 

In any consideration of the relations of steam and 
metal, therefore, due care must be exercised at all times 
that proper differentiation be made between the charac- 
teristics of the steam itself, and the condensate formed 
therefrom and in contact therewith. 

Probably the greatest need for this discretion arises 
in connection with appraisals of the relation of oxygen 
content of the steam to corrosion occurring in the utiliz- 
ing system. Thus it has frequently happened that steam 
has been sampled and condensed in a cooling coil as noted 
above, the oxygen content of the cooled condensate de- 
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termined, and this value assumed to represent the amount 
of dissolved oxygen in any condensate formed from and 
in contact with the steam. The assumption is absurd, 
because the Law of Henry and Dalton states that the 
concentration of dissolved oxygen is proportional to the 
partial pressure of the contacting gaseous oxygen. As 
a matter of fact, only a very small fraction of the value 
obtained by the determination on condensed steam will 
dissolve in condensate formed in contact with the steam, 
and only in dissolved form is oxygen effective in pro- 
moting corrosion. 

Limitation of oxygen to the tolerance permissible in 

the steam is a function of the feed water heater. As 
previously noted, the lower limit obtainable with deaerat- 
ing heater is approximately 0.025 ml/liter. This last 
trace may be removed if desired by chemical fixation 
following the heater. There is no particular advantage 
in such complete limitation however, so far as Divisions 
1 and 2 of the system are concerned, since even 2 or 3 
ml/liter of oxygen in the steam exerts so slight partial 
pressure, that the quantity factor of corrosion of any 
condensate in these two divisions is inappreciable. Neither 
is there any advantage, so far as Division 3 is concerned, 
until the exclusion of atmospheric oxygen therefrom is 
made certain. Even at points of condensation under 
stagnant conditions as in radiators, accumulation of oxy- 
gen having its source in the steam, to sufficient partial 
pressure to provide in the condensate any sizable frac- 
tion of its concentration in the steam, is obviated by the 
blowdown of the vapors in the radiator at times of trap 
discharge, or charge, or through leak-valves. Besides, 
these amounts of oxygen are slight in comparison with 
those in the radiator during off-periods. 
One can therefore find no fault with the 0.5 ml/liter 
of oxygen characterizing the steam furnished Buildings 
A and B by the Kips Bay Station. It is true that the 
condensate drawn at different points in these buildings 
in Division 3 of the system quite generally was found to 
have an oxygen concentration of 1 or 2 ml/liter, or even 
higher ; but, in the light of the laws of partial pressure, 
and of data such as those in Table 12, it is obvious that 
this concentration of dissolved oxygen is originating not 
from partial pressures of gaseous oxygen derived from 
the steam, but from the intrusion into the system of 
the surrounding atmosphere with its infinitely greater 
proportion of oxygen. 

The responsibility for oxygen so derived rests not 
with the steam generating system, but with the physical 
characteristics of the system in the building, such as its 
type and design, and the quality of workmanship in its 
assembly, and with the operating practice. 

Manifestly, steam of a requisite quality, as defined in 
the preceding pages, is guilty of no part in the corrosion- 
activities induced by intrusion of atmospheric oxygen 
into Division 3 of the system. There is therefore much 
leeway in choice of the upper limit of tolerance for 
oxygen. Not from necessity, but from preference, and 
a desire to be far within any questionable limits, we be- 
lieve the upper limit of tolerance for oxygen might well 
be placed at 0.3—0.5 ml/liter, a value readily and as- 
suredly attained. 

If, by design of the system, care in its assembly, and 
choice of operating procedure, the oxygen concentration 
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in Division 3 of the system could be restricted to that 
furnished by steam of the quality specified in this re- 
port, all problems of corrosion would become of vanish- 
ingly small consequence. Although the present-day tech- 
nique of the well-operated steam generating station could 
readily and with certainty reduce the concentration of 
oxygen and carbon dioxide to a tithe of the value spe- 
cified, to do so is of no practical value so long as the 
steam passing from Division 2 of the system into Divi- 
sion 3 is degraded in quality by influx of oxygen from 
the inexhaustible reservoir of the atmosphere, and in 
amount dependent upon the physical and the operating 
characteristics of Division 3. 

It is in Division 3, or the utilizing system, that any 
problems of corrosion are apt to become acute. From 
the very nature of Division 3, it is too much to expect 
that all inleakage of air thereinto can be prevented. 
Although such inleakage may and does occur in all util- 
izing systems, in the great majority of cases corrosion 
is so slight as to be of no moment. When corrosion 
does occur, it is usually restricted to well-defined areas 
in the system. It is therefore logical to assume that 
special conditions exist at such areas for the remedy 
of which individual measures are required. 

In the quest for remedial measures for these cases, 
it is pertinent to inquire whether district heating steam 
or steam generated in the individual boiler plant in each 
building offers any advantages the one over the other 
in obviating possibility of corrosion. The answer is brief 
and entirely definite: The maintenance of the requisite 
qualifications in the steam, not its source, is the telling 
factor. 

In the district heating plant, the make-up water is 
usually large in amount, little condensate being returned 
to the plant; in the individual plant, the condensate is 
returned, so that little make-up is required. In either 
case, the water requires treatment to preserve the evapo- 
rative surfaces of the steam generator in satisfactory 
condition ; the same deaeration is required in either case, 
for limitation of oxygen in the steam is dependent, not 
on the amount of oxygen in the water entering, but in 
that leaving the heater; the same precautions are requis- 
ite in either case to prevent carry-over in the steam. 
The same permissible tolerances of carbon dioxide, oxy- 
gen and pH values in the steam obtain in one case as 
in the other. Continuously meeting these specifications, 
the steam, whatever its source, cannot be held respon- 
sible for the development of corrosion in the utilizing 
system. 

It would be egregious to suppose that avoidance or 
solution of these problems of corrosion resides in mere 
substitution of an individual boiler plant in the building 
itself in place of the district heating steam. Rather, in 
so doing, to the problems that are his in any event, the 
consumer adds that of obtaining the skilled and under- 
standing operation in his boiler room that is pre-requisite 
to the attainment of specification steam and without 
which he only multiplies and magnifies his problems. 

In the utilizing system, in one method of operation, 
the pressure is essentially atmospheric at all times; in 
another, a vacuum is maintained alternating in value 
between a desired maximum and minimum. In a sys- 


tem operating at atmospheric pressure when the oxygen 
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of the original air in the system has combined with the 
metal, leaving inert nitrogen, further replacement of 
the oxygen is dependent in considerable part on the 
gases from the steam. Thus the oxygen available as a 
quantity factor in corrosion is relatively limited in 
amount if proper care is used in production of the 
steam. 

In a system operating under vacuum, continuous re- 
moval of the gases in Division 3 is going on. In pro- 
portion to leaky connections, open traps, and other paths 
of entry for the surrounding atmosphere at higher pres- 
sure, air enters, and the oxygen concentration consti- 
tutes a considerable proportion of the gases in the sys- 
tem. The data of Table 12 are conclusive on this point. 
The partial pressure of oxygen therein, and hence its 
tendency to dissolve in the condensate and thus become 
actively corrosive, are mitigated by maintenance of the 
vacuum, 

In the former type of system, corrosion is more or 
less limited to the oxygen provided in the steam; in the 
latter, the relatively low partial pressure and hence re- 
stricted solubility of oxygen resultant from the vacuum 
is the limiting factor. In the former system, when 
steam is shut off over night, the non-condensable gases 
should be relatively poor in oxygen and should continue 
thus; in the latter, the non-condensable gases are well- 
nigh as rich in oxygen as the atmosphere, and hence if 
opportunity is given them to dissolve, they should be 
capable of many times the corrosive activity that would 
occur if they were largely oxygen-free at the start. In 
the former, tightness of all connections to the point of 
preventing gas inleakage is an excellent provision but 
is not an especial factor in the prevention of corrosion, 
since pressures within and without the system are the 
same; in the latter, each connection at which inleakage 
may occur becomes a potential source of supply for the 
quantity factor of corrosion. Therefore, in the vacuum 
system, since continuous maintenance of the maximum 
vacuum sustains the minimum partial pressure of oxygen 
in the system, tightness of all the multitudinous connec- 
tions therein and prevention of oxygen entry through all 
traps or breather lines becomes a more necessary pre- 
requisite for prevention of corrosion than small differ- 
ences of a few tenths ml/liter of oxygen in the entering 
steam. 

Despite the amounts of oxygen that are available in 
the utilizing system because of its operating character- 
istics, corrosion therein to any troublesome extent is not 
general, and, as already noted, when it does occur, is 
usually confined to certain definite areas. This state- 
ment applies to both types of system which have just 
been discussed. Thus the return lines following the 
trap on the hot-water heater constitute one area of 
attack; the nipples connecting the radiator traps to the 
return lines constitute a point for collection of corrosion 
deposits, although, as illustrated in this investigation, 
these deposits had their origin probably in the radiator, 
whence they were transported to the point where found. 

The total quantity of oxygen present in the system 
is not the deciding factor in the amount of corrosion 
that occurs ; only that in dissolved form is effective. For 
instance, when the steam supply to a radiator is turned 
off and air is drawn in as condensation occurs, the clean 
walls of the radiator, drying quickly, are soon im- 
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mune from attack, whatever the percentage of oxygen 
present. Over the limited area at the bottom, however, 
where the condensed water collects, corrosion proceeds. 
This is in keeping with the observations of Markson 
and Finnegan regarding a radiator removed from Build- 
ing A for examination, in which a water-line at the 
bottom was plainly apparent, but corrosion over the 
surfaces was absent. 

A second proviso, therefore, in protection from cor- 
rosion, is vested in such arrangement of the system that 
when the oxygen concentration is apt to be high, con- 
tinuation of condensation on the surfaces shall not 
occur. An illustration of this fault was noted in the 
discussion of the nipple deposits from Building A. Also, 
drainage should occur as rapidly as possible. 

Dry surfaces at the temperatures incident to the util- 
izing system do not require protection from corrosion, 
even though the contacting gases contain considerable 
oxygen. When the surfaces are wetted, and oxygen is 
present, protective films over the surface of the metal 
constitute the main defense against all corrosion of all 
types. 

Speller* notes “that steam return lines in systems 
using exhaust steam from reciprocating engines rarely 
show serious corrosion, apparently due to the protective 
effect of a film of heavy hydrocarbon compounds depos- 
ited on the inside of the pipe” and notes that “oiling the 
steam will afford substantial protection to steam piping.” 

Until recently, the alkalinity of boiler waters has not 
been exactly controlled; and also, carry-over of boiler 
water in the steam has been more frequently endured 
than corrected. 

With these conditions obtaining, one is prompted to 
desire more comprehensive information, in order that 
decision can be reached whether, in the above instances, 
protection was afforded by the oil film, or by the mainte- 
nance of high pH value in the condensed steam by the 
carry-over of boiler water. 

Tests on the advantages and feasibility of so employ- 
ing oil are to be carried out by the New York Steam 
Corporation and by The Detroit Edison Company. The 
results will be awaited with interest. 

It may be remarked that this use of oil is antagonistic 
to that cleanliness of surfaces requisite for rapid and 
complete drainage thereof. Whether an oil film can be 
maintained that is free from breaks, and that will pro- 
tect when droplets of water remain on the surfaces of a 
radiator, for example, as the concentration of oxygen 
increases during off periods, must be decided by observa- 
tion under actual operating conditions. 

It remains to discuss how far protection from corro- 
sion can be assured by careful choice of metal to be 
used in the utilizing system. For absolute assurance of 
protection, the nature of the material must be such that 
the service conditions it meets must constitute a minor 
factor in its service life. 

In general, requisite attention paid to the quality of 
steam, to the tightness of the system and to details in 
its arrangement such as that of preventing fortuitous 
condensation of hot vapors on cool surfaces contacting 
a vapor phase with maximum partial pressure of oxy- 
gen, renders unnecessary any general use of materials 





*Corrosion in Steam Heating Systems, by F. N. Speller (A. S. H. 
V. E. Transactions, Vol. 34, 1928). 


in the utilization division other than those now employed. 

At points in this Division, however, that are par- 
ticularly susceptible to corrosion, methods of moderating 
attack to a point of toleration by local use of corrosion- 
resistant metals seems possible and perhaps advisable. 
For instance, in the return lines immediately following 
the hot water heating tanks, the kitchen, the laundry or 
the mangle, corrosion usually takes the form of groov- 
ing or pitting. According to the experience of Mark- 
son, a small mechanical change was sufficient to correct 
conditions following the hot water heater in a typical 
case of corrosion at this point, and it may be that, in 
general, a mechanical solution of these cases will be 
satisfactory. On the other hand, substitution of copper 
or brass pipes for steel at such points may be advisable. 
with due attention, of course, to avoidance of bi-metallic 
contacts at the joints. 

Because of the mechanism of formation of the de- 
posits in nipples following the radiator trap, namely, by 
transportation of the corrosion products from the radia- 
tor to the nipple—the utility of substituting brass or 
copper for steel nipples is not apparent unless the metal 
of the radiator itself be of non-corrosive characteristics. 
An answer to this condition consists in limiting the dis- 
solution of metal at the point serving as origin of the 
corrosion product. Means therefor have been pointed 
out. 
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Salts In Boiler Feed Water Reduce Priming 


Those who have had much experience with steam 
boilers know that there are many mysterious cases of 
the throwing of water into the steam (foaming and prim- 
ing), that is, water goes into the steam without any 
apparent reason, says C. W. Foulk, professor of chem- 
istry, Ohio State University, in the Engineering Experi- 
ment Station News. Now, it follows in all probability 
that there are also cases in which water is not thrown 
into the steam, although according to all that is known 
of the behavior of boiler water it should be. Priming is 
being studied as part of Engineering Experiment Sta- 
tion Project 103, the investigation of boiler feed waters. 











Utilization of Anthracite for 
Domestic Heating 


By Allen J. Johnson', Primos, Pa. 
NON-MEMBER 


the design of a complete heating system. A knowl- 

edge of the burning characteristics of a fuel is 
essential to such a selection. A series of tests which 
are now being conducted in the Anthracite Institute 
Laboratory are of especial interest in this connection. 


Fig. 1 shows the essential apparatus, which consists 
of a small space heater placed upon platform scales 
and connected in such a manner that the net weight of 
the fuel and ash in the heater can be determined with 
a practical degree of accuracy. Fuels of various kinds 
are weighed periodically as they are burned in the 
heater. By means of the simple expedient of allowing 
the fuel to create its own draft in conjunction with a 
permanent stack, comparative combustion results may 
readily be obtained. Fig. 2 illustrates the rate at which 
various solid fuels burn, as determined in this manner. 

The practical firing interval for a given fuel is di- 


, \HE selection of a fuel is the first logical step in 
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Fic. 1—Space HEATER ARRANGED FOR DETERMINING RATE OF 
CoMBUSTION 


rectly proportional to the rate of combustion, and very 
closely linked to the uniformity of burning. For pur- 
poses of comparison, the interval between firing atten- 
tions which would be practical in order to produce a 
reasonably uniform amount of heat, is considered to 
be that part of the run during which the output of the 
heater is above 75 per cent of the continuous maximum. 





* Director, Anthracite Institute Laboratory. 


Another interesting fact which has been disclosed as 
a result of these experiments is that with anthracite 
the overall efficiency of the furnace is not materially 
affected by changes in the stack draft available. This 
characteristic has an important effect upon the economy 
of operation, in installations (such as the majority of 
domestic heating plants) where a continually fluctuating 
load changes the demand upon the heater. (See Fig. 3.) 

Several other characteristics have also contributed to 
the adaptability of anthracite to domestic use. The low 
volatile content reduces the possibility of producing 
smoke, and the low percentage of sulphur results in a 
corresponding decrease in the production of injurious 
fumes and odors. 


Selection of a Size of Anthracite 


The seven sizes of anthracite coal (Fig. 4 and Table 1) 
provide for its economical and convenient utilization in 
the particular size and type of heating plant to be em- 
ployed. It is, however, to the advantage of the consumer 
to coordinate factors of fuel size and type of heating 
equipment. 

A committee of engineers representing the anthracite 
producing companies recently agreed unanimously upon 
preferred uses of the various sizes of hard coal. Their 
recommendations are as follows: 

1. Egg, the largest size of domestic anthracite, should be used 
in fire pots having a diameter of not less than 24 in. and a 
depth of at least 16 in. The firing of this size in smaller 
furnaces, while justifiable in some instances, often results 
in an unnecessary ash pit loss. 


















































A 
AN 
S Aq 0.05" bitterential Dratt 
ea 
S/ ++ oe 
ws jal N 
8 
PO Ss a 
S ‘ 
S$ > 
§ 8 \ The FE 
§ / eEr 
Y & & 
S4 es 
i \ 


2 3 4 

Time (Hours) 

Fic. 2—Typicat Operation Curves For VARIOUS 
Sotip FuEts 


1050 








December, 1931 


TABLE 1—STANDARD ANTHRACITE SPECIFICATIONS APPROVED AND 
ADOPTED BY THE ANTHRACITE INSTITUTE 
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2. Stove coal is generally suitable for domestic heating plants 
where the fire pot is 16 in. or greater in width, and 12 in. 
or greater in depth. 

3. Chestnut coal is an ideal fuel for domestic heaters of any 
size where the draft is sufficient. A recent field survey 
conducted by the Anthracite Institute Laboratory disclosed 
a number of homes in which chestnut was being burned 
satisfactorily with an average draft of 0.065 in. of water. 
In several instances drafts as low as 0.034 in. of water 
were employed without any heating difficulties. Chestnut 
coal is also a preferred fuel for kitchen ranges. 

4. Pea coal can be used either in ranges or domestic heaters 
of any size where the draft is good. The field survey of 
the Anthracite Institute Laboratory showed that with an 
average draft of 0.07 in. of water, a mean overall boiler 
and furnace efficiency of 56.7 per cent was being obtained 
with this fuel. This compares favorably with other sizes 
of anthracite, and with other fuels. 

5. Buckwheat is the smallest size that can be burned with 
natural draft. It is not recommended where the chimney 
is less than 50 ft. in height, or where the heating plant is 
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naturally overloaded. While it is possible to fire buck- 
wheat upon large mesh grates by carrying a layer of 
ashes below the active fuel bed it is preferable to insist 
upon the installation of fine mesh grates when using this 
size. No. 1 buckwheat coal is also frequently used in 
magazine feed boilers, mechanical burners, and with forced 
draft blowers. 

6. No. 2 Buckwheat, or Rice Anthracite, as applied to de- 
mestic heating, is used only with mechanical stoking devices. 

7. No. 3 Buckwheat or Barley has no application in domestic 
heating but is extensively used in manufacturing plants in 
connection with chain grate stokers. 


Mechanical Draft Units 


The use of mechanical draft units to accelerate the 
action of the chimney is a further step in the mechani- 
zation of the domestic heating plant. The forced draft 
blower is very satisfactory for this purpose. 

The air capacity of the blower should be selected upon 
a basis of the total amount of fuel to be burned per 
hour. In this connection, calculations based upon an 
average of 13 per cent of carbon dioxide with chestnut 
coal, 9 per cent with pea coal, and 7 per cent with buck- 
wheat coal, have been found by field engineers of the 
Anthracite Institute Laboratory to approximate those 
which will be obtained under average conditions of prac- 
tical operation. (See Table 2.) The use of an over- 
size blower will result in decreased efficiency due to the 
presence of a surplus of air, whereas an under-size 
blower will retard rather than accelerate the combustion 
of the coal. 


The proper ash pit pressure for various operating 
conditions are of importance in determining the proper 
type of blower to be employed. Fig. 5 shows recom- 
mended pressures at various rates of combustion, and 
with the different sizes of anthracite. 

A third and final factor for consideration in connec- 
tion with the installation of the blower is its location 
in the ash pit. Experiments in the Anthracite Institute 
Laboratory have shown that air from a blower will 
sweep across the ash pit until an obstruction is met, be- 
fore passing upward through the grates. 

For this reason it is desirable to so locate the blower 
that the greatest volume of air will pass through the 
fuel bed at a point farthest from the uptake of the fur- 
nace. As an example, if the uptake is in the front and 
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TasLe 2—BLower CAPACITIES REQUIRED 
Nor Pea Buck 
Per cent Carbon Dioxide............... 13 9 7 
Pounds of air per pound of Coal........ 11.9 17.1 22.0 
Cubic feet of air per pound of Anthracite.| 158 228 294 





the blower is affixed to the ash pit door, air for com- 
bustion will pass first across the ash pit, through the 
fire and then across the furnace to the uptake. In such 
an installation the entire furnace will be swept clean of 
pockets of gas and a desirable turbulence will be created. 


It has been found that attention to this detail of in- 
stallation is of importance in reducing the tendency 
toward gas accumulations over the fire. It is, in addi- 
tion, recommended that a bright spot be kept in the 
fuel bed for the ignition of gas whenever mechanical 
draft is employed. 


Blowers with Large Coal 


Although forced draft units are commonly considered 
accessories for use in connection with the small sizes 
of anthracite, their use with pea and even chestnut coal 
is increasing because of the effectiveness of thermostatic 
control and the increased overall efficiency of the system. 
Fig. 8 illustrates this point by comparing the efficiency 
of natural draft with forced draft units, properly ap- 
plied to the same boiler. A decided increase in efficiency 
is noticeable with both the pea and chestnut sizes. 


Induced Draft 


Several induced draft systems are also available. 
(Fig. 9.) Difficulties confronting the manufacturer of 
these units, however, include such factors as installation, 
protection of the system against the higher gas tem- 
peratures which are encountered, and the handling of a 
greater volume of gas. 


Automatic Anthracite Stokers 


The final major step in the modernization of a coal- 
fired heating system is the provision of automatic de- 
vices for firing coal, and removing ashes. Three prin- 
ciples of design (Fig. 10), have been incorporated in 
such devices as applied to domestic use. These are (1) 
under-feed stokers with combustion taking place in 
tuyeres, (2) over-feed stokers in which coal is auto- 
matically thrown on the fire, and (3) side-feed fur- 
naces in which the fuel is fed at the end or edge of 
a traveling grate. The sizes and capacities of domestic 
stokers are given in Table 3. 

The under-feed stoker is available in a number of 
sizes. Capacities of from 250 to 2,000 sq ft of equiva- 
lent heating surface (steam) may be obtained in 
models either with or without mechanical ash re- 
moval. As under-feed stokers are designed for in- 
stallation in existing boilers, the size of the fire pot 
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must be taken into consideration. Present practice di- 
vides under-feed stokers into two types: 
1. Those in which ash falls over the edge of the fire pot by 
gravity. 
2. Those provided with revolving grates or with a revolving 
arm which scrapes the ash into a receptacle or opening for 
removal. 


In the first type it is essential that a minimum dis- 
tance of at least 3 in. be provided upon all sides of the 
stoker tuyere pot, in order to preclude the possibility 
































ulal Oraftr 
Anthracite 
J 
Natural Oratt 
—- Chestaut 
forced Oratt Anthracite 

















470 50 60 7 
Efficiency 
Fic. 8—ReELATIVE EFFICIENCY OF ForcED AND 


NaTuRAL Drart For Two Sizes or An- 
THRACITE 


of ash accumulating above the grate. In the second or 
mechanical scraping type, smaller clearances can be em- 
ployed which in some cases enable the installation of a 
stoker in furnaces having a diameter but slightly in 
excess of the stoker tuyere pot. 

The limitations of a round tuyere box in 
long narrow rectangular boilers are centered 
around the fact that the installed stoker 
capacity cannot exceed that of the largest 
circle which can be inscribed in the rectangle, 
minus a space for ash for clearance. At- 
tempts to overcome this difficulty have been 
made by (1) installing two stokers in the 
same furnace, (2) by installing a stoker 
having two circular fire pots instead of one, 
and (3) by installing a stoker having a 
relatively narrow elliptical fire pot. (See 
Fig. 11.) 

The operation of domestic stokers may be 
divided into two classes: 

1. Stokers operated intermittently by means 

of thermostatic control. 

2. Stokers designed to operate continuously. 


Continuous operation possesses the ad- 


vantages of overcoming heating sluggish- ae 
ness in residences which have inadequately eo 
sized heating mains or poorly placed heat- iy 
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operating factor under normal conditions is there- 
fore but a fraction (usually from 4% to 4) of 
the total heating season. As a result the electrical con- 
sumption is materially decreased, and economy is ob- 
tained due to the light demands upon the burner during 
the spring and fall. There is also a possible increased 
life of the machine due to its part time operation. 


The stoppage of a domestic stoker results in a dor- 
mant or banked condition of the fire which utilizes suf- 
ficient fuel to maintain warmth within the furnace with- 
out rapid extinguishment. Fig. 12 illustrates this point 
by showing that after a period of idleness of 17 hours 
operation for thirty minutes brought the fuel bed to a 
normal condition. 


Over-feed Stokers 


The over-feed stoker is available in designs which in- 
clude plungers for forcing the coal into the furnace of 
standard boilers or flippers for accomplishing the same 
purpose. Advantages of this type include its adapta- 
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bility to all sizes of coal, and to all types of heating 
equipment. The system is also more mobile, and in the 
event of power failure can usually be readily removed 
for hand firing. Disadvantages include the fact that as 
at present designed the grate shaking and ash removal 
must be given the same attention as with hand firing. 


Side-feed Stokers 

At the present time at least two models employing the 
side-feed principle are available. One of these includes 
a reciprocating grate which carries the coal from a hop- 
per at one end of a special tubular boiler to an ash can 
located at the rear. The second type employs a revolv- 
ing grate with an eccentric action which pushes coal fed 
at the circumference gradually to a circular hole in the 
center of the grate. 

Both of these stokers require the use of a specially 
designed boiler. Their advantages include adaptability 
to all sizes of coal and, due principally to a coordination 
of the grate and boiler, to an increased efficiency as com- 
pared with other automatically-fired units. 


Magazine Feed Boilers 


Magazine feed boilers increase convenience in con- 
nection with the utilization of anthracite by providing 
a coal storage space as an integral part of the boiler. 
Firing attention is decreased by the use of inclined 
grates designed to facilitate the feeding of coal from 
the storage hopper by gravity as it is consumed. 


Sizes and Capacities 

Magazine feed boilers are available in sizes ranging 
from 390 sq ft to 15,000 sq ft. The coal storage capacity 
of this type of boiler is proportional to the size of the 
unit. However, for estimating purposes, it may be as- 
sumed to be one pound of coal storage capacity for each 
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2 sq ft of heating surface supplied. On this basis suf- 
ficient coal is contained in the hopper for 14 hours of 
continuous operation for an outside temperature of zero 
or for 32 hours of continuous operation for an outside 
temperature of 40 F. 


Manual Attention 

By reason of the inclined grate and storage magazine, 
manual attention is, in normal weather, reduced to an 
infrequent shaking of the grates and to a periodical re- 
plenishment of fuel and removal of ashes. While not 
as free from the necessity for manual attention as the 
mechanical stoker, the simplicity of magazine boilers to- 
gether with lower cost and absence of moving parts have 
increased their use. 


Draft Required 

Inasmuch as the magazine feed type of boiler is a 
natural draft device, designed for the smaller sizes of 
coal, care should be taken to provide adequate draft. 
Forced draft, while sometimes employed, is not desir- 
able because of its tendency to drive the fire into the 
storage magazine with a resultant emission of gas. 


Banking Advantage 

The adaptability of the magazine feed boiler to pro- 
longed banking periods without a burning out of the 
fire is an added advantage of considerable importance. 
This is particularly true in schools, office buildings, or 
other installations where week-end banking is desirable. 


Automatic Heating with Anthracite 


The availability of equipment such as has been de- 
scribed has made automatic heating with anthracite an 
economical reality. 

The normal capacity of stoker and magazine boiler 
hoppers may be depended upon for supplying heat with- 
out manual attention for periods of from 24 hours to 
several days (depending upon the rate at which the 
boiler is operated). During one series of tests in the 
Anthracite Institute Laboratory a stoker was set at a 
rate which approximated the heat demand of the build- 
ing and left unattended over a holiday, without ther- 
mostatic control. Although the outside temperature 
dropped 23 deg during this period, the stoker main- 
tained the building temperature at 70 F during the 
entire period. 

In several instances coal bins nave been designed to 
feed directly to the stoker worm, thus providing com- 
plete automatic control in a non-mechanical manner. 
Conveying equipment to fill stoker hoppers from the 
coal bin and special ash nozzles to fill seven large cans 
in turn are available as standard accessories. 

















NOMINATIONS FOR 1932 








The Nominating Committee appointed to select can- 
didates for Officers of the Society for the coming year, 
1932, takes pleasure in submitting the following list of 
nominees : 

For President: 

F. B. Rowtey, Minneapolis, Minn. 

For First Vice-President: 

W. T. Jones, Boston, Mass. 


For Second Vice-President: 
C. V. Haynes, New York, N. Y. 


For Treasurer: 
F. D. Menstnoc, Philadelphia, Pa. 


For Members of the Council: 


Three-Year Term 


F. E. Gresecxe, College Station, Texas. 
G. L. Larson, Madison, Wis. 

J. F. McIntire, Detroit, Mich. 

W. E. Stark, Cleveland, Ohio 


Respectfully submitted, 
NOMINATING COMMITTEE 


R. C. Borsincer, Chairman 


Chapters Representative 
Cleveland H Nosis 
Illinois H. M. Hart 
Kansas City N. W. Downes 
Massachusetts Davip MouLtTon 
Michigan J. F. McIntire 
Minnesota M. S. WuNDERLICH 
New York RussE_L DONNELLY 
Western New York F. H. Burke 
Ontario H. J. Cuurcu 
Pacific Northwest E. O. Eastwoop 
Philadelphia R. C. BoisrncEr 
Pittsburgh F. C. McIntosH 
St. Louis C. A. Pickett 
Southern California R. L. Grrrorp 
Wisconsin E. A. Jones 


In accordance with the provisions of the Amended 
Constitution, as given, ballots containing the names of 
the above candidates will soon be sent to the membership 
for voting upon prior to the Annual Meeting in January. 


Art. 9—Section 2. The Nominating Committee shall consist 
of a member designated by each Chapter, which shall effect its 
own organization and elect its own Chairman. 

Section 3. The Committee may meet at the call of the Chair- 
man, for discussion, but the official meeting shall be held at the 
Semi-Annual Meeting of the Society, at which time the candi- 
dates for each of the offices of the Society to be filled at the next 
Annual Meeting shall be selected by a majority vote of the 
members of the Committee present and voting. Five shall con- 
stitute a quorum. 


Section 4. The Committee shall first secure the consent of all 
candidates selected, and shall, if possible, announce the names of 
the candidates at the Semi-Annual Meeting, but in any case the 
names of the candidates shall be certified to the Secretary of 
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the Society at least four months before the next Annual Meeting. 
The Secretary shall publish these names in the October issue of 
THE JOURNAL. 

Art. 10.—Section 3. The Secretary shall prepare ballots with 
the names of all candidates and forward them to the members at 
least thirty (30) days before the date of the Annual Meeting. 


Nominations for Members of Committee 
on Research 


Although committees of the Society are usually ap- 
pointed, in view of the great importance of the Com- 
mittee on Research and the financial responsibility it 
would be called upon to assume, it has been made more 
representative of the catire membership of the Society 
by a process of election. The election is governed by 
the By-Laws for the election of officers, with the single 
exception, that Members of the Committee on Research 
are nominated by the Council instead of by a Nominat- 
ing Committee. 

In accordance with the Regulations for the govern- 
ment of the Research Laboratory, adopted at the 
January, 1919, Meeting, and revised January, 1930, the 
Council announces the nomination of the following mem- 
bers of the Committee for election to succeed those 
members whose present terms expire January, 1932: 


D. E. Frencu, Philadelphia, Pa. 

F. E. Gresecke, College Station, Texas 
A. P. Kratz, Urbana, III. 

G. L. Larson, Madison, Wis. 

L. A. Harpinc, Buffalo, N. Y. 


The regulations governing the nomination and 
election of members of the Committee on Research 
are as follows: 


Section I—OrGANIZATION 


Research Committee 


1. There shall be a standing committee known as the Research 
Committee, consisting of fifteen members, each serving for three 
years, and five retiring each year. 

a. The Council shall nominate previous to October first of 
each year five members to fill the vacancies of those retiring at 
the next Annual Meeting. 

b. The nominations made by the Council shall be published 
in the October issue of the Society’s JouRNAL. 


c. Prior to December first of any year, any ten members, over 
their own signatures, may nominate one or more additional mem- 
bers of the Research Committee, and such additional nomina- 
tions shall be placed on the ballot opposite the nominations made 
by the Council. 

d. The election shall otherwise conform to the regulations 
provided for the election of officers of the Society. 

e. Vacancies may be filled by the Council, such persons chosen 
by the Council to serve until a successor is elected at the next 
Annual Meeting. 











CLEVELAND PusBLic SQUARE, SHOWING PROXIMITY OF PUBLIC AUDITORIUM TO DowNn-Town SECTION 


Cleveland is Ready for Meeting 
and Exposition 


LANS have been made for a warm welcome to Cleveland 

January 25 to 29, 1932, when the 38th Annual Meeting of 

the Society and 27th Annual Meeting of the American So- 
ciety of Refrigerating Engineers will be held at the Hotel Statler 
and the Hotel Cleveland, respectively. Joint sessions for the 
members of the two Societies have been arranged and the mem- 
bers also will visit the Second International Heating and Venti- 
lating Exposition in the Cleveland Auditorium. Chairman T. A. 
Weager of the Committee on Arrangements announces the com- 
pletion of plans for entertaining the visitors and a record attend- 
ance is expected. 

Application has been made for fare-and-one-half for Society 
members on the /dentification Certificate Plan assuring them of 
reduced rates for their trip to the meeting. 

Members will receive through the mail announcements about 
points of interest to be seen in Cleveland, information regarding 
railroad schedules, and rates, hotel reservation cards and railroad 
certificates. The schedule of mailings proposed by the Publicity 
Committee, headed by M. F. Rather, provides for sending an- 
nouncements and information to members and guests on December 
1, December 15, December 29, 1931, January 4 and January 15, 
1932. 

In accordance with the usual custom no fees will be charged 
and attendance at the banquet and other social functions will be 
optional. The banquet program will be directed by W. C. Kam- 
merer and his committee and the special entertainment features 
for members and ladies comes under the jurisdiction of R. G. 
Davis and his associates. 

The first members to reach Cleveland will be greeted by the 
Reception and Registration Committee, which is organized under 
the direction of C. F. Eveleth. For those who desire to partici- 
pate in the various inspection trips, F. H. Morris and his asso- 
ciates are arranging transportation. 

The Technical Program will be presented at the morning 


sessions and the only afternoon session scheduled is on Thurs- 
day, when the report of the Committee on Ventilation Standards 
will be considered. 

The entire day of Monday, January 25, has been reserved for 
Committee Meetings. The first Technical Session will be held 
Tuesday morning in the Hotel Statler with Pres. W. H. Carrier 
presiding and reports of the Tellers-of-Election, Officers and 
Council will be given. Wednesday morning the sessions will be 
held in the Little Theatre of the Cleveland Auditorium and it 
will be a joint meeting with the American Society of Refriger- 
ating Engineers, the program being conducted under the direc- 
tion of Pres. W. H. Carrier. 

Again on Thursday, the second joint session of the organiza- 
tions will be held in the Little Theatre of the Cleveland Audi- 
torium and the program sponsored by the A. S. R. E. will be 
presided over by Glen Muffly. The A. S. H. V. E. afternoon 
session on Thursday will be held in the ballroom of the Hotel 
Statler and besides the technical papers, the report of the Com- 
mittee on Ventilation Standards will be given. 

The Friday morning session, commencing at 10:00 a. m., will 
be held in the ballroom of the Hotel Statler and following the 
presentation of the technical features, the installation of Officers 
will be made. 

The technical program has been prepared with a view toward 
the presentation of subjects of particular interest with adequate 
time for the presentation of discussions. The subjects to be 
offered include heat transmission investigations, acoustical prob- 
lems, research in pipe capacities, mechanical warm air heating 
and ventilating systems, combustion, field and laboratory studies 
of corrosion and operating data on air conditioning and cooling. 

The plans for Cleveland indicate that it will be the capital of 
the heating world during the week of January 25, 1932, and 
every member is urged to be present. 
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CLEVELAND AUDITORIUM 


PRELIMINARY PROGRAM 
38th ANNUAL MEETING 


AMERICAN Socrety oF HEATING AND VENTILATING ENGINEERS 


January 25-29, 1932 
Hotel Statler, Cleveland, Ohio 


Monday—January 25th 


10:00 A. M.—Meeting of the Council 
12:30 P. M.—Luncheon for Officers and Authors 
2:00 P. M.—Meeting Committee on Research 


7:00 P. M.—Joint Dinner-Meeting of the Councils of the A. S. 


H. V. E. and A. S. R. E. and their wives (Hotel 
Cleveland ) 


Tuesday—January 26th 


10:00 A. M.—First Session (Ballroom Hotel Statler) 
Address of Welcome 


Greeting by Pres. W. H. Carrier 
Report of Tellers of Election 


Report of Council 


Technical Papers: 


Surface Coefficients as Affected by Direction of 
Wind, by F. B. Rowley and W. A. Eckley 


Conductivity of Concrete, by F. C. Houghten and 
Carl Gutberlet 
Report of the Finance Committee 
Report of the Secretary 
2:30 P. M.—Inspection of Second Heating and Ventilating Ex- 
position 
9:00 P.M.—Informal Reception including entertainment and 
Monte Carlo (Ballroom Hotel Statler) 


Wednesday—January 27th 


10:00 A. M.—Second Session (Cleveland Auditorium) 
Joint Meeting with A. S. R. E—Program arranged 
by A. S. H. V. E—Pres. W. H. Carrier presiding 
Technical Papers: 
Field Studies of Office Building Cooling, by 
S. S. Sanford, E. P. Wells and J. H. Walker 
Acoustical Problems in Heating and Ventilating 
of Buildings, by V. O. Knudsen 
Changes in Ionic Content of Air in Occupied 
Rooms Ventilated by Natural and by Mechan- 
ical Methods, by C. P. Yaglou, L. C. Benjamin 
and S. P. Choate 
Se 


Heat Capacity of Building Walls, by 
Houghten 
2:00 P. M.—Trip to Akron (Goodyear-Zeppelin Hangar) 
7:00 P. M.—Dinner for Past-Presidents (Hotel Statler) 
8:00 P. M.—Ladies’ Theatre Party at Keith’s Palace 
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8:00 P. M.—Inspection of Second Heating and Ventilating Ex- 
position 


Thursday—January 28th 


10:00 A. M@.—Third Session (Cleveland Auditorium) 
Joint Session with A. S. R. E—Program arranged 
by A. S. R. E—Glen Muffly presiding 

2:30 P. M.—Fourth Session 


Technical Papers: 

Some Fundamental Considerations of Corrosion 
in Steam and Condensate Lines, by R. E. Hall 
and A. R. Mumford 

Friction in Tees, by F. E. 
Badgett 

7:00 P. M.—Annual Banquet and Dance (Hotel Statler) 


Giesecke and W. H. 


Friday—January 29th 
10:00 A. M.—Fifth Session (Hotel Statler) 


Technical Papers: 
A Study of the Combustible Nature of Solid 
Fuels, by R. V. Frost 
Installation of Officers 
Resolutions 
Adjournment 
12:30 P. M.—Luncheon and Meeting of Council 
2:30 P. M.—Inspection Trip to Cleveland Industrial Plants 


COMMITTEES 
T. A. Weager, General Chairman 


Finance: Walter Klie, chairman; W. E. Stark and H. M. Nobis. 


Banquet: W. C. Kammerer, chairman; C. W. St. Clair and 
Vincent Eaton. 
Reception and Registration: C. F. Eveleth, chairman; F. A. 


Kitchen and C. Gottwald. 
Transportation and Inspection Trips: 
C. J. Deex and J. E. Beyer. 
Entertainment: R. G. Davis, chairman; E. H. Pogalies and S. H 

Givelber. 

Publicity Committee: M. F. Rather, chairman; Akron 
trict, D. E. Humphrey; A. S. R. E., D. F. Keith. 
Bridge Hostesses: Mrs. Walter Klie, Mrs. T. A. Weager, Mrs. 
H. B. Matzen, Mrs. D. F. Keith, Mrs. C. F. Eveleth and 

Mrs. C. W. Colby 


F. H. Morris, chairman; 


Dis- 

















Local Chapter Reports 








Cleveland 


October 7, 1931. The Cleveland Chapter opened the 1931-32 
season with a meeting at the Cleveland Engineering Society at 
which 120 members and guests were present. 


The principal speaker of the evening was Pres. W. H. Carrier, 
of the Society, who spoke on Servicing the Human Power Plant. 
This talk was well illustrated by lantern slides and was listened 
to attentively by those in attendance. Mr. Carrier’s discussion 
was based in part upon investigations at the Research Laboratory 
of the Society and at the Harvard School of Public Health. The 
proper air conditions to be maintained were discussed, particu- 
larly with reference to proper air distribution. 


A. V. Hutchinson, national secretary, was present and talked 
briefly on the research work of the Society and on its program 
for increasing membership. 

Pres. W. E. Stark, of the Cleveland Chapter, outlined the pro- 
gram for the current year and discussed the work of the new 
committees. Mr. Stark also spoke to those present regarding the 
38th Annual Meeting of the A. S. H. V. E. to be held in Cleve- 
land, January 25-29, 1932, at the same time as the Second Inter- 
nationa! Heating and Ventilating Exposition. 

After a vote of thanks had been given to President Carrier the 
meeting was brought to a close. 


Massachusetts 


November 3, 1931. A luncheon meeting, presided over by 
President David Moulton, was held at Durgin Park restaurant 
and was attended by 24 members and guests of the Massachusetts 
Chapter. 

F. R. Ellis introduced Edward O. Otis, Jr., merchandising 
advisor to the Associated Industries of Massachusetts, who spoke 
on Engineering Consumption. Mr. Otis held the attention of 
his audience throughout his talk and the interest shown was evi- 
denced by an open discussion. 

The Chapter was grieved to learn of the serious illness of W. 
T. Smallman, a life member of the Society, who has undergone 
an operation at a Boston hospital. A letter to Mr. Smallman 
will be followed by personal visits from several members repre- 
senting the Chapter. 

Leslie Clough, Secretary, outlined the plans of the Board of 
Governors for determining the extent of the unemployment situ- 
ation existing among Chapter members. 


Illinois 


October 12, 1931. At this meeting of the Illinois Chapter, held 
in the Morrison Hotel, Chicago, with 57 members and guests in 
attendance, Prof. G. L. Larson of the University of Wisconsin 
was the speaker of the evening. Professor Larson delivered an 
address on Some Research on Air Infiltration and Air Movement 
and at the conclusion of his talk was given a rising vote of thanks 
for his splendid discussion. 

With Pres. A. G. Sutcliffe presiding, the secretary read a 
report of the activities of the Chapter during the past season 
and a financial report was given by the treasurer. 

The Committee on Revision of By-Laws submitted a report 
through its chairman, M. S. Good, who read a resumé of the 
report, directing attention to the revisions made. The chair 
announced that the incoming directors would receive the report. 

A communication regarding Society Research Activities in 
1931 from C. V. Haynes and S. R. Lewis was read by S. I. Rott- 
mayer. 

President Sutcliffe asked for an expression of opinion regard- 


ing the new dinner and meeting arrangement and it was voted 
that the arrangement be continued. 

The Tellers of Election, E. P. Heckel, B. A. Broom and J. J. 
Haines, reported the results of the election as follows: 

President—John J. Aeberly. 

Vice-President—J. H. O’Brien. 

Secretary—C. W. DeLand. 

Treasurer—C. W. Johnson. 

Board of Governors—H. P. Reid, Eugene Mathis, and A. G. 

Sutcliffe. 

The new officers were conducted to the speakers’ table and 
spoke briefly. 

President Aeberly then declared the meeting adjourned. 


Kansas City 


October 12, 1931. Thirty members and several guests met at 
the Ambassador Hotel where the meeting of the Kansas City 
Chapter was presided over by E. K. Campbell in the absence of 
both Pres. J. M. Arthur, and Vice-Pres. William Russell. 


The Chapter members welcomed C. W. Butler, formerly of the 
St. Louis Chapter, and several guests, among whom were Messrs. 
Filkin, vice-president and chief engineer of the City Ice Co., 
Seigher, manager of new production, and Bush, chemist of the 
same company. 

N. W. Downes gave a thorough analysis of the Kansas Engi- 
neers Licensing Bill No. 159 and a general discussion of the bill 
followed. 

A representative from the Charities Organization spoke for- 
cibly on the pressing need of an extra effort to relieve suffering 
this winter on account of unemployment, which has not as 
yet been felt in tull because of a hangover in building which is 
now rapidly reaching completion. 

E. K. Campbell read a communication and report from C. V. 
Haynes, Chairman of the Society’s Committee on Research, and 
proposed that the chapter assist in a phase of research of which 
Mr. Campbell is chairman of the Technical Advisory Committee. 
An effort will be made at Kansas University under the direction 
of Professor Sluss to determine suitable methods for the venti- 
lation of garages, and the chapter voted to give $75.00 to this 
research work. 

Arthur Hardgrave, who has been closely associated with prac- 
tically all civic effort in Kansas City in the last nine years, was 
the speaker of the evening and gave a most interesting and en- 
lightening talk on space cooling for comfort, discussing partic- 
ularly the application of ice to cooling systems for this purpose. 
A very able presentation of this subject was given, including facts 
and figures on installations. A discussion followed in which Mr. 
Hardgrave answered many questions relating to good practice, 
economics, actual installations, etc. The speaker was also induced 
to tell those present how he became interested in aviation and 
he related a number of interesting experiences. 


Michigan 


October 12, 1931. A dinner meeting of the Michigan Chapter 
was held at the Cadillac Athletic Club with 65 members and 
guests present and with Pres. G. H. Giguere presiding. 

The principal speaker of the evening was W. H. Carrier, 
President of the A. S. H. V. E., who, in spite of illness, gave a 
very fine address on, The Requirements and Standards of Venti- 
lation. 

A. V. Hutchinson, national secretary, spoke of the work and 
programs of other chapters and told of the Annual Meeting to 
be held in Cleveland, January 25-29, 1932. 
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A past president of the Society, J. R. McColl, told of the 
forming of a new chapter at Grand Rapids, Mich., during the 
previous week. 

After considerable discussion on the various subjects presented, 
the meeting was adjourned. 


St. Louis 


October 14, 1931. Sixty-two members and guests were present 
at the St. Louis Chapter meeting and dinner which was held at 
the Roosevelt Hotel. 

Due to the large number of guests in attendance, many of 
whom were members of the American Society of Refrigerating 
Engineers, Pres. R. M. Rosebrough announced that the usual 
order of business would be postponed. 

W. H. Carrier, national president, was then introduced and 
spoke on Servicing the Human Power Plant. Mr. Carrier’s 
address was greatly appreciated by those present and after closing 
his talk he discussed many questions pertaining to air cooling and 
distribution as well as proper standards of ventilation now under 
consideration of a Society Committee. 


New York 


November 16, 1931. Three hundred members and guests 
participated in the November meeting of the New York Chapter, 
held at the Building Trades Club, New York, jointly with the 
Metropolitan Section of the A. S. M. E. Among the invited 
guests were members of the New York Chapter, A. J. A., 
Building Managers Section of the New York Real Estate 
Board and men interested in district heating. 

The subject of the evening was Corrosion in Steam and Con- 
densate Lines and was presented by A. R. Mumford, New York, 
Research Engineer of the New York Steam Corp., and the 
discussion was conducted by Dr. R. E. Hall, Pittsburgh, Pa., 
the co-author of the paper. Lantern slides were used to illustrate 
the solvent action of water in the steam heating cycle and to 
show the results of an analysis of conditions existing in the 
steam generating, distributing and utilizing systems. Data from 
various buildings were given and proved of great interest. 

Prepared discussions were submitted by Messrs. Artsay, Gates, 
Orrock and Ricketts. In the verbal discussion, participants 
were Messrs. Blizard, Harsen, Kreisinger, Shoudy, Cohen, 
Martin, Applebaum, Timmis, Palmer and Pendleton. 

W. H. Driscoll, past-president of the A. S. H. V. E., con- 
ducted the meeting as toastmaster, and congratulations were 
given to Messrs. Keenan, Donnelly and Ehrlich for arranging 
the evening’s program. A typical Forbes dinner was served be- 
fore the presentation of the technical subject. 


Philadelphia 


October 8, 1931. The meeting of the Philadelphia Chapter 
was held at the Engineers Club and was called to order by Pres. 
E. N. Sanbern. 

The minutes of the previous meeting and the Treasurer’s report 
were read and approved. 

Mr. Sanbern introduced John L. Grimes, of the Wheeling Steel 
Corp., who presented a film entitled, Steel Making from Mine to 
Market. The picture was most interesting and showed the mak- 
ing of steel sheets and pipe from the ore mines until its installa- 
tion for various purposes. 

The remainder of the meeting was devoted to the subject of 
Fans and Their Proper Application to Ventilating Systems, by 
Benjamin J. Adams, a chapter member, who gave a most 
interesting talk on the designs of different types of fans, their 
characteristics, and the application of the different types to ven- 
tilating work. L. C. Davidson spoke briefly on Fan Character- 
istics and Design. 

J. H. Hucker, chairman of the Meetings Committee, announced 
that the next meeting would consist of a discussion between two 





architects, two engineers and two contractors, whose names would 
be announced later. 

F. D. Mensing spoke briefly about the A. S. H. V. E. Research 
Laboratory and explained its object and the many advantages 
and forward strides in the heating and ventilating industry that 
have been made possible as a result of its findings. 

At the conclusion of Mr. Mensing’s talk, the meeting was 
adjourned. 


Western New York 


October 12, 1931. The first fall meeting of the Western New 
York Chapter was held at the Hotel Buffalo, preceded by a din- 
ner attended by 30 members. 

The Chapter was privileged to hear an illustrated address by 
L. A. Harding on the Utilization of the Sun’s Energy, presented 
in the characteristic Harding manner. The subject matter was 
most interesting and struck a responsive chord in the audience 
as was evidenced by the discussion which followed. The Chapter 
expressed its gratitude to Mr. Harding for his presence at the 
meeting and for the information which he gave. 

A recent report of research activities in 1931 was read by M. 
C. Beman. 

Plans are now under way for a large attendance at the No- 
vember meeting when the Chapter will be host to the National 
Officers and Council of the Society. 


Southern California 


November 10, 1931. Forty-two members and friends were the 
guests of the Natural Gas Bureau in Los Angeles at a dinner 
meeting. After a delightful dinner and entertainment by the 
Hill Billies a most interesting after-dinner talk was given by 
Jim Foley, nationally known humorist and story teller. 

A short business meeting was held at which the results of 
the election were announced as follows: 

President—Franklin R. Winch. 

Vice-President—L. H. Polderman. 

Secretary—Edwin H. Kendall. 

Treasurer—Leo Hungerford. 

Board of Governors—M. M. Lawler, W. H. 
and O. W. Ott. 

H. L. Warren, heating engineer for the Los Angeles Gas & 
Electric Corp., presented a paper on Gas and Its Application to 
Heating, Cooling and Air Conditioning with Special Reference 
to silica gel. This paper was very interesting and was followed 
by considerable discussion. 


Death of Frank Huckel, Jr. 


Frank Huckel, Jr., a member of the Society since 1920 and 
widely known to the heating industry, died on October 16, 1931. 

Mr. Huckel was born in Philadelphia in 1883 and lived there 
until his death. His first training and professional experience he 
received when he was employed by the Isaac A. Shepard Co., 
boiler manufacturers in Philadelphia. After four years he be- 
came associated with the Lehigh Valley Railroad Co., leaving 
it to accept a position with the Model Heating Co., where he 
remained for seven years, rising from the position of clerk to 
salesman and heating engineer. 

In the year 1915 he joined the staff of the Keystone Supply & 
Mfg. Co., having charge of its heating department, remaining 
with that company until 1927, when the Keystone Supply & Mfg. 
Co., through a merger, became part of the Hajoca Corp. 

Mr. Huckel continued with the new corporation until 1929, 
when he severed his connections to take charge of the heating 
department of the J. D. Johnson Co, 

News of Mr. Huckel’s sudden death came as a great shock to 
his many friends in the heating industry and to his fellow mem- 
bers in the Society. 
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Of Interest to Members 








Progress of Ventilation Standards 


The Committee on Ventilation Standards held a meeting at 
the Hotel Statler, Buffalo, N. Y., on November 9, with W. H. 
Driscoll, chairman, presiding and the following members in at- 
tendance: J. J. Aeberly, F. Paul Anderson, J. R. McColl, C. L. 
Riley, W. A. Rowe and A. C. Willard. 

A summary of the replies to a letter sent to members was 
presented and the many ideas and suggestions proposed were 
considered at an all day session of the committee and a revised 
report is to be prepared for the Annual Meeting in Cleveland. 


New Offices for Richardson & Boynton 


On November 16 new headquarters for Richardson & Boyn- 
ton Co., manufacturers of heating and cooking apparatus, were 
opened at 244 Madison Ave., New York City. A general dis- 
play room and executive offices are maintained in these larger 
quarters, which also give opportunity for further expansion. 
The location in the heart,of the architectural business zone is 
an added advantage, according to the announcement. 


Meeting of Committee on Research 


On November 10 the Committee on Research convened at 
the Hotel Statler, Buffalo, N. Y., with the following men pres- 
ent; C. V. Haynes, Chairman, C. A. Booth, F. C. Houghten, W. 
T. Jones, J. F. McIntire, F. B. Rowley, A. E. Stacey, J. H. 
Walker, Perry West, A. C. Willard, P. D. Close, and, by in- 
vitation, W. H. Carrier, J. J. Aeberly, and L. A. Harding. 

During a full day’s session the committee considered a number 
of important projects and among those of outstanding importance 
were: Report on Current Research Activities, Financial Report 
and Budget, Appointment of Finance Committee, Exhibit at 
Heating and Ventilating Exposition, Co-operative Agreements 
with Colleges, Completion of Projects at Pittsburgh Labora- 
tory, Future Program of Research Laboratory, Review of 
Proposed Research Projects, and Nomination of Chairman of 
Committee on Research for 1932, 


Council Meeting in Buffalo November 9 


On November 9 the Officers and Council of the Society 
gathered at Buffalo for a regular meeting and approved the pro- 
posed program for the Annual Meeting of 1932 in Cleveland. 

The special committee appointed in June at Swampscott to 
revise the contract for publishing the Journal presented the 
executed contract and the committee was thanked for its service 
and discharged. 

The dates of the next Summer Meeting, to be held in Mil- 
waukee under the direction of the Wisconsin Chapter, will be 
June 27, 28 and 29 and headquarters selected by the Milwaukee 
members will be maintained in the Hotel Pfister. 

A recommendation was made to the Committee on Research 
to provide an adequate exhibit at the Second International 
Heating and Ventilating Show in Cleveland during the week 
of January 25 and funds were designated for this purpose. 

A petition was granted for a Western Michigan Chapter of 
the Society with headquarters in Grand Rapids. 

The Report of the Committee on Code for Testing and Rating 
Unit Ventilators was presented and after considerable discus- 
sion W. A. Rowe was designated to communicate with Chair- 
man John Howatt in respect to the publication of the code 
in advance of the Annual Meeting. 

The Report of the Committee of Award for the F. Paul Ander- 


son Medal was presented by Chairman A. C. Willard and its 
recommendations are to be voted on by ballot in accordance 
with the procedure outlined in the Rules of Award. 

Several communications were presented and routine action 
was taken in accepting the resignation of 21 members, the rein- 
statement of 3, and voting Life Membership to 8 Charter Mem- 
bers as follows: Homer Addams, George C. Blackmore, J. J. 
Blackmore, A. C. Edgar, C. F. Hauss, George Mehring, D. M. 
Quay and P. H. Seward. 

Those Officers and Members of the Council who participated 
in the meeting were W. H. Carrier, President, F. B. Rowley, Ist 
Vice-President, W. T. Jones, 2nd Vice-President, F. D. Mensing, 
Treasurer, and Council members D. S. Boyden, R. H. Carpenter, 
J. D. Cassell, E. H. Gurney, L. A. Harding, F. C. McIntosh, 
W. A. Rowe, Roswell Farnham and A. V. Hutchinson, Secre- 
tary. 


Philadelphia Engineers Discuss Railway 
Air Conditioning 

At a meeting of the Engineers Club of Philadelphia on 
November 17 over 100 members were in attendance to hear 
two illustrated talks on the Application of Air Conditioning to 
Railway Equipment. 

Thornton Lewis, Executive Vice-President of the Carrier 
Corp., spoke on the Economics of Air Conditioning, tracing 
its development from processing to public building work and 
recently, its application to railway equipment . 

D. E. French, Executive Vice-President of the Carrier 
Research Corp., was introduced and outlined to the members 
present a new development in air conditioning for railroad trains. 
He explained the three important requirements for an effective 
railway air cooling equipment and then described research work 
that had been carried on to provide a system using steam from 
the locomotive as the means of power for cooling. 

There was much interest and discussion by the members in 
attendance, many of whom were Philadelphia Chapter Mem- 
bers of the A. S. H. V. E. 





Employment Survey 


as Piss Employment Survey undertaken by the Society 
has brought some favorable responses and it has 
now been expanded to reach 2,500 concerns. Of 
the first 1,500 inquiries sent out, 20 leads have been ob- 
tained so far and have been referred to men whose applica- 
tions are on file. 

Each local chapter of the Society has been requested 
to designate an Employment Representative, who will list 
men needing positions in his district, and the list of avail- 
able positions will be referred from the Headquarters 
Office of the Society in order that the right man may 
be secured by those who need engineering service. 

The men now serving the chapters are: 

Illinois—A. G. Sutcliffe. 
Massachusetts—Leslie Clough. 
Michigan—G. H. Giguere. 

New York—G. B. Nichols. 
Philadelphia—Harry G. Black. 
Pittsburgh—J. L. Blackshaw. 
Western New York—J. J. Yager. 
‘ Wisconsin—Howard F. Haupt. 
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CANDIDATES FOR MEMBERSHIP 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNaL of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by the 
Membership Committee as soon as possible. 

When the Membership Committee has acted favorably upon a Candidate’s application and assigned his grade, the Council shall 
vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 8 applications for mem- 
bership have been received and the names of these men and their sponsors are published in the following list. 

Members are requested to scrutinize the list with care. The Membership Committee, and in turn the Council, urge the mem- 
bers to assume their share of the responsibility of receiving these candidates into membership by advising the Secretary promptly 
of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 
duty of every member to promote. 

Unless objection is made by some members by December 15, 1931, these candidates will be balloted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES REFERENCES 
Proposers Seconders 

ARNOLD, Epwarp Younc, Secretary-Manager, Heating and Pip- Albert Buenger D. M. Forfar 

ing Contractors St. Paul Assn., St. Paul, Minn. E. F. Jones C. E. Gausman 
CHRISTENSON, Harry, Heating Superintendent, Hunter Prell J. C. Matchett W. W. Bradfield 

Co., Battle Creek, Mich. O. D. Marshall D. L. Taze 
Downs, SEwELL Henry, Chief Engineer, Clarage Fan Co., Kal- D. L. Taze O. D. Marshall 

amazoo, Mich. C. R. McConner W. J. Temple 
Hui, Harry Brarr, Frigidaire Corp., Dayton, Ohio. F. J. Hoersting G. A. Buvington, A. S. M. E. 

H. M. Williams, A.C.S. H. F. Smith, 4. S. M. E. 

McDona.Lp, Tuomas, Canadian Manager, Minneapolis-Honey- W. R. Blackhall H. S. Moore 

well Regulator Co., Toronto, Ont., Canada. R. J. Millar M. W. Shears 
NIGHTINGALE, GEORGE FREDERICK, Contract Sales Mgr., Hart E. V. Hill C. W. DeLand 

& Cooley Mfg. Co., Chicago, III. P. J. Marschall John Howatt 
Rein, Henry P., Universal Atlas Cement Co., Chicago, III. John Howatt 

(Advancement ) 
TUCKERMAN, GEorRGE Epcerton, Manager, Air Conditioning S. E. Plewes R. C. Clarkson, Jr. 

Div., York Ice Machinery Corp., Philadelphia, Pa. B. W. Wilson E. A. Dambly 


Candidates Elected 


In the past issues of the Journat of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Membership Committee and balloted upon by the Council. We are 
now instructed by the Council to post herewith, as required by Art. II, Sec. VIII, of the By-Laws, the following list of candidates 
elected : 


MEMBERS ASSOCIATES 


Cuase, Cuauncey L., Gibbs & Hill, New York, N. Y. Wrerenca, Perer O., Vice-Pres. and Supt., Cox James Co., 


Gross, LyMAN Cuaries, Chief Mech. Engr., Magney & Tusler, Grand Rapids, Mich. 


Inc., Minneapolis, Minn. Ziesse, Kart L., Secy. and Treas., Phoenix Sprinkler & Heating 


Knee, J. Stuart, President, Knee Heating Co., Grand Rapids, Co., Grand Rapids, Mich. 


Mich. 
Morton, Harotp Sytvanus, Chief Engr. and Genl. Mgr., Stott 
Stoker Co., St. Paul, Minn. 
Van Atspurc, Jerotp Henry, Hart & Cooley Mfg. Co. Hol- Merser, Cart L., Mech. Engr., 245 West 107th St., New York, 
land, Mich. ms Be 
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A Conference 
on Cost-Cutting 


A few days ago, we had the pleasure of inspecting 
a large industrial plant with the chief engineer of an- 
other plant. “I can tell pretty well whether the plant 
is operating efficiently or not by an inspection of the 
. piping,” he said. “In many cases it is neglected. Too 
often, maintenance of the piping is not regarded as 
highly important. 

“Notice this leak. The piping does not have enough 
flexibility—too rigid. But see—the expansion joints 
are properly placed, but I'll bet they’re not taken care 
of; look at this one. Dirt and grit have accumulated 
and worked into the sliding parts, causing it to stick. 
This joint does not look as though it ever was lubri- 
cated. The packing is hard and should be renewed. 
See—the steam is leaking out around the packing now. 

“Something wrong here with the insulation. There 
has been a leak and it has been saturated with moisture. 
They should have stopped the drip or put water- 
proofing on the insulation; preferably both. 

“What is the matter here? The insulation is broken 
and part of it on the floor. Someone thought it was 
necessary to step on the pipe to reach that valve up 
there and broke the insulation—bad practice. That in- 
sulation should be repaired at once. I would have a 
steel jacket put on the piping at that point.” 

And so it went; leaks and losses at many points. 
“And yet,” said my companion, “They are having a 
conference in that office now on how to cut expenses.” 


The Economical 
Ounce 


Steam traps are installed to remove condensate and 
prevent loss of live steam. The failure of a trap to 
perform either function may pass unnoticed, with con- 
sequent loss of steam or possible damage to equip- 
ment. Hence, all steam traps should be inspected 
periodically and in many large plants, trap inspection 
is a part of daily routine. 

No check of steam trap performance can be con- 
sidered complete unless the inspector is able to observe 
the operation of the trap. This means that a test valve 


should be provided on the discharge side of the trap 
(as near the trap as possible) and an additional valve 
should be provided to shut off the return line and pre- 
vent back pressure from blowing through the test 
valve. 

A continuous discharge of steam from the test valve 
accompanied by very little water indicates that the trap 
is blowing live steam. This may be caused by a defect 
in the trap itself or by some temporary operating con- 
dition, such as a piece of scale lodged between the valve 
and the seat which would prevent the valve from 
closing. By shutting the line to the trap, enough con- 
densate will quickly accumulate to prime the trap. If, 
after reopening the line to the trap, the trap operates 
in the normal manner, nothing further need be done but 
if the trap loses its prime, an inspection of the trap 
is necessary and defective parts should be replaced or 
the valve and seat relapped to insure a steam tight 
joint. 

Inspection may reveal that a steam trap is discharg- 
ing continuously. This may be due to foaming or 
priming boilers or perhaps the trap is too small for 
the job. The continuous discharge of condensate from 
the trap will be accompanied by flash steam, but an ex- 
perienced man will have no difficulty in differentiating 
between a trap that is blowing condensate and one 
that is blowing live steam. 

If inspection shows that a trap is not discharging at 
all, further investigation can be greatly simplified by 
first feeling the trap. If the trap is hot, it follows that 
steam is getting to the trap and its failure to open is 
due to no condensate coming. This may be caused by a 
leaky by-pass valve installed below the trap or to short 
circuiting, allowing condensate to back up in coils or 
steam heated machines. 

On the other hand, if the trap is cold the pressure 
may be too high or the trap may be air-bound. If, 
after opening the pet-cock to relieve the air, the trap 
operates as it should—it is obvious that air-binding was 
the cause of the trouble and the pet-cock should be 
left cracked to prevent further trouble although, of 
course, some steam will be lost continuously. 

If a trap is provided with a by-pass, the by-pass 
should also be tested at regular intervals. This can be 
done by closing the valves on the inlet to and dis- 
charge from the trap and then opening the test valve. 
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A continuous blow of steam through the test valve at least once a year. Satisfactory trap operation is 


indicates a leaky by-pass valve that should be attended 


to immediately. 


operation of steam traps, they should be systematically 


possible with trap mechanisms that require new parts 


but if replacement is deferred too long, a complete 
In addition to frequent inspection to determine the mechanism may be necessary. The “ounce of preven- 


cleaned and carefully examined for mechanical trouble “pound of cure.” 


tion” will be more economical than the expensive 











The Wonders of Compound Interest 


We like to pause in front of bank windows and study the 
tables which bankers so often display showing how much 
saving small weekly sums amounts to—at compound interest— 
at the end of five years, ten years, fifteen years, etc. It is 
pleasing to think that if we'd started saving a dollar a week 
five years ago, our Christmas shopping would be no problem. 
It is surprising the manner in which a small, regular sum of 


money soon totals a considerable sum. 


It is no less surprising the manner in which a small waste 
soon amounts to a staggering total. When equipment is 
operated inefficiently and does not have the proper maintenance 
care, the daily losses will often be found way out of proportion 
to the cost of putting the equipment in proper shape, or to the 
cost of replacing it with modern equipment better suited to 
present day needs. Neglect to invest in adequate maintenance 


and replacements is probably one of our most wasteful practices. 

















“Open for Discussion”’ 














ducts for fan blast systems of warm air heating 

the author states that duct openings for warm air 
risers leave only the top of the duct or tunnel; this is 
true. The author states it would be practically impos- 
sible to design ducts so exactly that volume dampers 
will not be necessary; I do not agree with him in this 
statement. In the far past some one decided that unless 
duct size to the classroom was 18 in. x 20 in. it would 
not be possible to get sufficient air into the classroom 


N THE second paragraph of the paper! on trunk 
I g 


* Supervising ey Board of Education, City of Chicago. 

*“Trunk Ducts for the Fan Blast System of Warm Air eating,” 
by Platte Overton, Heatinc, Pipinc anp Arr Conpitioninc, November, 
1930. Page 923. 


Trunk Ducts for Warm Air 
Heating Systems 
Discussed 


By James J. Finan* 


to provide heat as well as ventilation. With high speed 
blowers or fans the better design of ducts permits high 
air velocities so the size of the ventilating equipment may 
often be reduced over fifty per cent a; to space oc- 
cupied; high efficiencies can be obtained at a low cost 
of installation and operation. 

As to the joining of trunks together so that the excess 
of one blower may be used to equalize the deficiency in 
delivery from another, I consider this poor policy ex- 
cept when connected up as an emergency to be used in 
case of the failure of one of the blowers. With the con- 
nection mentioned by the author in daily use, an un- 
balanced condition will arise, changing the air supply 
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to all the rooms unless a test had been conducted with 
blowers in operation at the same time when two or more 
blowers are found necessary. I believe in having these 
blowers supply a given zone, as different static pressures 
may be required in different parts of the building, and 
it is rarely found by test, after the apparatus has been 
installed, that two blowers of the same capacity and the 
same size will give the same static pressure reading at 
the same speed. 

Referring to the paragraph “Temperature Regula- 
tion,” illustrated as Fig. 1, in my judgment, the state- 
ment that a mixing damper thermostatically controlled 
will cause the tempered and warm air to equalize air 
on pressures is in error when applied to heating sys- 
tems. Who has seen the thermostat that will keep mix- 
ing dampers floating through the air? The type of duct 
shown in Fig. 1 is not only costly but insanitary, being 
without sufficient head room to permit proper cleaning 
—which always should be done daily with water under 
pressure, (sweeping should never be allowed). 

As to taking tempered air at or near the floor line 
of the duct or heat tunnel, in the writer’s opinion this is 
not advisable and does not work out in our school build- 
ings, stratifying of air being the cause of complaints 
from occupants of the classrooms. Heating and ven- 
tilating engineers are putting forth their best efforts to 
break up stratification of air in classrooms where pupils 
are sitting quietly for hours at a time, giving them a 
sufficient supply of air cleaned and properly humidified 
and warmed to the temperature required. 

Concerning heat losses in concrete ducts, my opinion 
is that there is considerable loss to the earth or un- 
occupied spaces adjacent to the tunnel. Unless these 
spaces are used, any radiation through these walls is a 
loss. 

All of the concrete ducts installed in the Chicago pub- 
lic school system have electric lights. Most connections 
for air washing have floor drains of a type without any 
direct sewer connections. Steam mains and water supply 
pipes should not be run in these plenum ducts owing to 
noises caused by flow of steam or air. Pipes also in 
many cases cause turbulence in the air, breaking up the 
direct flow through the re-heaters. All soil pipes, even 
though there are no joints in them, should be left out 
of plenum ducts for the same reason as well as for 
sanitary reasons in case of failure on any part of the 
sewer line which might cause fouling of the ventilating 
system. 

Friction losses cause most of our troubles and at times 
make us wonder how we can get air into certain rooms. 
In my opinion, design velocities are at present calculated 
on too low a basis, resulting in increased costs for duct 
sizes that are really unnecessary. 

Referring to Fig. 5 of the paper, in my opinion the 
type of individual duct system illustrated is one to be 
avoided, it not being possible to clean out these ducts. I 
had experience in one case in the Chicago schoo!s when 
one of our buildings was being remodeled and the heat- 
ing system of the type illustrated had been in use for 
about 35 years without air cleaning equipment. When 
the ducts were removed they were packed or partly 
filled with filth along the bottom of the ducts from 3 to 
10 inches in depth. 
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Fig. 5 also illustrates toilets, showers and lunchrooms 
supplied from the same plenum chamber as classrooms. 
This is a poor policy unless the exit ducts from these 
rooms are collected into one trunk duct equipped with an 
exhauster type of fan, as the air reverses itself when 
the main fan or blower is not in operation and in most 
cases back drafts in the supply ducts to these rooms 
carry odors from these rooms into the classrooms and 
other rooms of the building. 

I want to state that I know the author personally and 
have the highest regard for him so any criticisms | 
make are without any disrespect whatever to him or to 
the paper, but merely express my opinion. 
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Check valves are useful in many ways and can be 
utilized to advantage in connection with much of the 
piping in an industrial plant. 


—On Pump Discharge Piping 


Fig. 1 shows the suction and discharge piping of two 
motor-driven centrifugal pumps installed in a pit below 
the floor line and used for pumping water at a low pres- 
sure. The suction is taken from a tank slightly higher 
than the pumps. No foot valve is on the suction pipes. 
The pumps are operated alternately, one being kept in 
reserve. 

The electrical starting equipment is placed above the 








° 
Use of Check 


Valves in Industrial 
Piping Systems 
° 








W. H. Wilson’s Monthly 
Discussion of the Problems 


He Meets From Day-to-Day 


floor, in order that the pumps can be operated and con- 
trolled without entering the pit. The discharge piping 
leading from the pumps was installed without check 
valves. 

When changing from one pump to the other, water 
from the discharge of the pump that was in operation 
would flow back through the discharge of the pump 
that had been shut down, moving its impeller in the re- 
verse direction and rotating the pump motor; the water 
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flowed back to the suction tank. This caused a loss in 
pressure in the main discharge line. 

With this arrangement of piping it was necessary to 
go into the pit and close the valve on the discharge of the 
pump that was not in operation. The installation of the 
check valves, shown at A, removed the necessity of 
entering the pit and closing this valve. 


The installation of check valves on pump discharge 
lines for the higher pressure heads should be given 
especial consideration, especially when the valves are of 
the larger sizes. Check valves of some types may close 
too quickly, causing water hammer as well as giving 
trouble with the gate or disc. In such cases, it is often 
advisable to use a valve equipped with a cylinder and 
piston or other means that will cushion the disc, allowing 
it to seat slowly. 


—On Paint Spraying Equipment 


Fig. 2 shows a storage tank and the piping used for 
spraying the interior of a building with a lime wash. 

The lime wash, or cold water paint, was put in the tank 
and the compressed air supply entered at the valve D. 
With the air passing through the nozzle in the tee below 
the tank and air pressure from the equalizing connection 
C, the liquid was drawn and forced from the tank, the 
spray being controlled by the valve B. 


In one instance, the operator, on leaving his work for a 
short period, closed the valve B at the spray nozzle and 
for some reason, not explained, the valve C was also 
closed and valve D left open. During this time the plant 
air compressor was suddenly shut down. The demand 
for air in other departments caused a rapid reduction in 
the main pressure. The air pressure in the upper part 
of the tank foced the liquid down and back through the 
air supply pipe into the shop lines. The lime deposit 
hardened in the pipes, and was difficult to remove. A 
check valve installed at E would have prevented this. 


—On a Hoist 


Fig. 3 shows a hoist of the cylinder type in which 
compressed air is used for raising the load. As a safety 
feature a suitable check valve should be used on the air 
supply pipe. This can be a swing check valve as shown 
at F or a vertical check valve as shown at G. The air 
exhaust pipe is shown at H. 


In case of interruption of the air pressure, when the 
hoist is not equipped with a check valve and the oper- 
ating valve is not in the neutral position, the pressure 
under the piston in the hoist will flow back through the 
open supply line, the load will descend rapidly and per- 
haps cause injury. 

A check valve on the air supply pipe to hoists of this 
type will retain the pressure and prevent a back flow of 
air from the hoist. 


—On Brake Testing Lines 


A check valve should always be provided on the hose 
connection used for testing the air brake equipment of 
railway cars. A sudden reduction of supply line pres- 
sure, accidental or otherwise, will cause the brakes on 
the car to be applied automatically, endangering work- 
men who may be under the car. A check valve on the 
air test hose will prevent a back flow of the air and a 
reduction in the train line pressure. 
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Conventions 
and Expositions 


Welding Conference: Annual conference to be held 
by engineering extension department, Purdue Univer- 
sity, Lafayette, Ind., Dec. 10-11. In charge, Prof. W. A. 
Knapp, Purdue University, Lafayette, Ind. 

Society of Rheology: Annual meeting, Dec. 28-30; 
Rochester, New York. Chairman of Program Com- 
mittee, Eugene C. Bingham, Gayley Chemical Labora- 
tory, Lafayette College, Easton, Pa. 

American Society of Heating and Ventilating En- 
gineers: Annual meeting, Jan. 25-29; Cleveland, Ohio. 
(Joint meeting with A. S. R. E.) Secretary, A. V. 
Hutchinson, 51 Madison ave., New York City. 


American Society of Refrigerating Engineers: Annual 
convention, Jan. 26-29 (Joint meeting with A. S. H. 
V. E.); Hotel Cleveland, Cleveland, Ohio. Secretary, 
David L. Fiske, 37 W. 39th St., New York City. 

International Heating and Ventilating Exposition: 
Jan. 25-29; Cleveland Auditorium, Cleveland, Ohio. 
Manager, Charles F. Roth, International Exposition Co., 
Grand Central Palace, New York City. 


Recent 
Trade Literature 


Concealed Radiators: C. A. Dunham Co., 450 E. 
Ohio st., Chicago, Ill.; 32-page bulletin presenting com- 
plete descriptions, engineering information, dimensions, 
methods of installation, piping details, etc., for concealed 
radiators. An adjustable regulating fitting which governs 
the flow of steam to every radiator is described. 

Couplings: Crocker-Wheeler Manufacturing Com- 
pany, Ampere, N. J.; four-page bulletin describing the 
construction of and giving dimensions for resilient flex- 
ible couplings for maximum r.p.m.’s ranging from 10,- 
000 to 1,800 and horsepower per 100 r.p.m. from % to 
35. 

Dust Collecting: The Dust Recovering & Conveying 
Co., Harvard ave. and E, 116th st., Cleveland, Ohio; 
four-page bulletin discussing waste product reclamation 
and describing the installation of bag filters in a typical 
plant where ten tons of dust per day are recovered. 

Electrical Recording Instruments: General Electric 
Company, Schenectady, N. Y.; 20-page data book con- 
taining descriptions and list prices of switchboard volt- 
meters, ammeters, wattmeters, reactive-volt-ampere 
meters, frequency meters and power factor meters; and 
portable voltmeters, millivoltmeters, ammeters, watt- 
meters, power factor meters, shunts, and current trans- 
formers—for alternating and direct current. 

Grilles: Uni-flow Grille Products Co., 2265 W. Grand 
blvd., Detroit, Mich.; 12-page data book containing di- 
mensions, installation diagrams, description of con- 
struction, reports of tests, etc., for fin and bar type 
grilles for use with forced air heating, air conditioning, 
concealed radiation, cooling units, humidifiers, cabinets, 
etc. 

Heat Controls; Eastman Heat Control Corporation, 1 
State st., Boston, Mass.; four-page folder describing a 
device applicable to all classes of steam heating plants, 
causing them to operate on pressures of from six to 
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eight ounces. A list of typical installations and savings 
made is included. 

Meters: Builders Iron Foundry, Providence, Rhode 
Island; four-page bulletin illustrating and describing 
electrically operated recording and indicating flow meters 
for steam, air, gas, water, oil and other lines, including 
a discussion of the advantages of proper metering. 

Motors: Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa.; data sheet on single 
phase motors, 2 to 7% hp., repulsion—induction, con- 
stant speed, 110 and 220 volts. Because of torque char- 
acteristics, these motors are applicable to pumps, com- 
pressors, ventilating fans, blowers, etc. 

Radiator Valves: The Powers Regulator Company, 
2720 Greenview ave., Chicago, IIl.; eight-page bulletin 
describing the operation and construction of self-oper- 
ating thermostatic radiator valves for controlling direct, 
indirect, and concealed radiation and unit heaters. Photo- 
graphs and diagrams of typical installations are included 
as are dimensions and list prices. 

Steam Purifiers and Oil Separators: Schutte & Koert- 
ing Company, Philadelphia, Pa.; eight-page bulletin de- 
scribing operation, installation, and giving dimensions of, 
internal and external steam purifiers and adhesion 
separators for removing oil from exhaust steam. 

Stoker Drives: Combustion Engineering Corporation, 
200 Madison ave., New York City; four-page bulletin 
containing a description of the operation of an electric 
drive for underfeed stokers; variation of the coal feed 
is accomplished by varying the number of strokes (of 
uniform length and constant speed) per minute. 

Traps: Armstrong Machine Works, Three Rivers, 
Mich.; 12-page house organ containing an article on 
trapping unit heaters, describing a new compound trap, 
etc. 
Unit Heaters: Niagara Blower Company, 6 E. 45th 
st., New York City; four-page pamphlet giving rated 
output capacities, dimensions, and describing features of 
suspended disc fan heaters of all aluminum welded con- 
struction and hea.ers with a copper heating surface. 

Unit Heaters: The Stanwood Corporation, Cincinnati, 
Ohio; four-page folder giving specifications, dimensions 
and general information for gas-fired unit heaters of 
166,000, 249,000 and 415,000 Btu outputs; for heating 
factories, hangars, garages, warehouses, etc. 

Valves: Everlasting Valve Company, 1 Montgomery 
st., Jersey City, N. J.; four-page bulletin giving descrip- 
tions, dimensions, price list, etc., for low pressure (60 
lb. maximum) outside packed valves for acids, alkalies, 
caustic, cellulose, coal tar, emulsions, syrups, viscose, 
etc. 

Welding Fittings: Tube-Turns, Inc., 1303 S. Shelby 
st., Louisville, Ky.; data card giving dimensions and 
describing features of seamless 90-degree elbows for 
pipe welding formed on a radius of one time the 
nominal pipe size. Available in standard thickness, iron 
pipe sizes, in diameters from 2 to 12 in. 

X-ray Examination: Combustion Engineering Cor- 
poration, 200 Madison ave., New York City; eight-page 
reprint discussing the x-ray method of testing welded 
pressure vessel seams as prescribed in the A. S. M. E. 
code for welded boiler drums, and describing a repre- 
sentative installation of x-ray equipment. 
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DAYTON COG-BELTS 
BEND AS EASILY—AS 
NATURALLY AS YOU 
BEND YOUR FINGER! 
































COMPLETE DRIVES—PULLEYS AND BELTS—IN 
STOCK—ALL RATIOS—FRACTIONAL TO 100 H.P. 
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EMANDS... 


*more efficient plant 
operation... 


* lower production costs 


INSTALL DAYTON 
COG-BELT DRIVES 


Today’s lower price levels make necessary 
the elimination of waste in every form. 
Production costs must be lowered. In the 
important field of power transmission, pro- 
duction managers are turning to Dayton Cog- 
Belt Drives to effect revolutionary economies. 





For Dayton Cog-Belt Drives save the con- 
stant replacement costs and servicing charges that ordinary 
drives entail. They’re far more ruggedly built. They have 
longer life. And that’s not all. They’re far more efficient. The 
accurately die-cut belts do not slip in the pulley grooves. 
Therefore, exact speed ratios are maintained through greater 
gripping power. This means more uniform—and far cheaper— 
production. 

Then, too, Dayton Cog-Belts are “Built to bend’’—easily, 
without heating, at high speeds. Their pre-stretched construc- 
tion and mechanical design eliminate the necessity for con- 
stant “take-ups.”” No lubrication or dressing is necessary. 

But these are only a few of Dayton’s outstanding advantages. 
Let us give you the whole story of Dayton features that provide 
more dependable, more productive and profitable operation for 
your machinery. Remember, there is a Dayton Cog-Belt Drive 
for every type of machine, from the lightest to the heaviest. 

Send for a Dayton Cog-Belt Catalog and sample section of 
the belt... now. 


THE DAYTON RUBBER MANUFACTURING CO. 
DAYTON, OHIO 


FACTORY DISTRIBUTORS IN PRINCIPAL CITIES AND ALL WESTING- 
HOUSE ELECTRIC & MANUFACTURING COMPANY SALES OFFICES 
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The Cog section ...“built to bend” for extreme 
flexibility at high speeds, without heating, distortion, 
buckling or rippling. 

The “Neutral Axis”... the strength section. Per- 
manently pre-stretched by Dayton's patented process. 
The Outer Section . . . gives balance. Composed of 
layers of vulcanized, strong cord fabric, bias-cut to 
accommodate bending without strain or distortion. 
The entire belt is die-cut for precision and greater grip- 
ping power. Daytons are accurate and stay accurate. 





SON & 

















Dayton 


COG-BELT DRIVES 








4 Heating - Piping 
and Air Conditioning 


December, 1931 











Tube-Turns, the new Series 
1R have uniform wall thickness 
and full, round cross section through 
out the turn. 











The new Series 1R Tube-Turns, added to the three already-established Tube- 
Turns Series (14%R, 14%RX and O. D.) now make available to you a 
complete line of fittings for welding, complete in sizes and 
weights that meet virtually every need for modern piping. 
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JUNCING...... 


the 


NEW 


TUBE-TURNS 


DAY the new Series 1R Tube-Turns take their place in the Tube- 
Turn line—a new series of the original fittings for pipe welding. 
Today you can buy genuine, seamless Tube-Turns at greatly reduced 
prices—and still get ALL the exclusive advantages found only in 


genuine Tube-Turns. 


FIRST —You still get ideally strong, seam- 
less fittings made by the exclusive Tube- 
Turn process, from seamless tubing. 


SECOND —You still get uniform wall: 


thickness—no thinning or stretching of 
outside walls—no thickening or compres- 
sion of inside walls—full pipe size through- 


out the turn. 


THIRD —You still get fittings that exactly 
match the pipe in outside diameter, inside 
diameter, wall thickness and wall tolerance 
—fittings that line up at all points. 


FOURTH —You still get fittings that are 


made on a constant radius—easy to design, 


easy to calculate for pressure-loss. 


FIFTH —You still get fittings which are 


free from the corrosion-inviting structure 
set up by bending and similar processes. 


SIXTH —You still get fittings that can be 


cut to form elbows of any desired angle. 


SEVENTH —You still get fittings which 
are neither bends, stampings nor castings. 


EIGHTH —You still get the fittings that 


are proved by years of use and which are 





accepted as the standard of comparison. 


Today this new addition to Tube-Turns’ line 
is now in the stocks of distributors. .. Write 
today for full descriptions and specifications 
—and prices. The coupon is for your con- 


venience. 


Address: Tube-Turns, Incorporated, 1309 
Shelby Street, Louisville, Kentucky. 


TUBE -TURNS=— 


The name Tube-Turn applies ONLY to the original, genuine products made by Tube-Turns, Incorporated. 


TUBE-TURNS, Incorporated, 1309 Shelby St., Louisville, Ky. Gentlemen: Please send me, immediately and 
without obligation, full specifications and prices on Series 1R Tube-Turns. 
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t.... dependable. Wide and successful experi- 
ence in applying them to unit coolers — and unit 


heaters, of course — has proved their worth. 


Available in standard pipe sizes from 1/2 inch to 2 
inches. The external appearance of all valves in the 
complete line is alike — here’s gratifying uniformity 


for the man who “likes his plant to look well.” 


Outstanding features inherent through the well-bal- 


anced, workmanlike design of these new valves include: 
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you should be interested 
G-E SOLENOID VALVES 


for unit coolers and unit heaters 


minimized number of wearing parts; reduced wear 
and friction, because of rotary gland design; wide valve 
seats for long life and reliability; solenoids with ample 
power to operate quickly and efficiently; valve mech- 


anism readily accessible for adjustment. 


If you are installing new unit coolers or modernizing 
an old installation, consider G-E solenoid valves. The 
nearest G-E office will be glad to furnish complete 


information. 
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LOW-RETURN 
Ames Vacuum Heating Pumps 


Air Separation Chamber 
Under Atmospheric Pressure 






























































Vertical Pump and Double Vacuum 
Motor Assembly Regulator Control 
(1800 r. p. m.) 
1 2 
Low-Return Inlet Water-Seal Valve 
6 2 
Integral Strainer and " Sylphon Bellows 
Cover Assembly ied 





























4 
Cutsnsd Pane Type “E” Duplex 
Ball Bearings “ Bulletin 600 
A 








Types “E” and ‘F” Pumps 
will be on exhibition in 
Booths Nos. 448 and 450 
at the International Heat- 
ing & Ventilating Exposi- 
tion — January 25th-29th, 
1932—at Cleveland. 


LOW RETURNS UNDER FLOAT CONTROL 

PROOF AGAINST AIR LEAKAGE INTO SYSTEM 

DOUBLE VACUUM REGULATOR CONTROL 

BALANCED VIBRATIONLESS OPERATION 
ELIMINATION OF PUMP AND MOTOR MISALIGNMENT 
PROOF AGAINST OPERATING WITHOUT STRAINER 
REDUCED FLOODING HAZARD OF MOTORS 

REDUCED FLOOR SPACE AND INSTALLATION COST 
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AMES PUMP COMPANY, INC. 


30 Church Street New York, N. Y. 
DIVISION OF AMERICAN LOCOMOTIVE COMPANY 


Representatives in All Principal Cities 
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TESTED! 


in the making by internally 















Where air dryness adversely 
affects processes, large sav- 
ings are made by our humidi- 
fication equipment. 

















Pipe fittings, cast and malle- 
able, perfectly threaded, 
accurately machined and rig- 
idly inspected. Pipe hangers 
adjustable after the pipe is 
up. Reduce installation costs 
and maintenance expense. 





The famous Quartz 
bulbsprinkler head. In 
most cases sprinklers 
will reduce insurance 
expense from 50 to 90 
percent. 
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THERMOFLEX TRAPS 


will outlast the units 
ae mage on which they are used ! 





E Hydron Bellows, the heart of every Thermoflex Trap, 
would be destroyed in the making if any weaknesses whatever 
existed in its structure. It is formed from a tube, by tremendous 





hydraulic pressure internally applied — pressure greater by far than 
the bellows will ever meet with in use. So, if there were any weak- 
nesses in the tube or the end fitting, the bellows would then and 
there be destroyed. 

That is why leading engineers can say that each and every 
Thermoflex Trap is “immortal”. It will open and close millions of 


times — outlasting the radiator, and even the building itself. 


The Hydron Bellows is in all Thermoflex radiator 
traps, drip traps, offset traps and high pressure traps. 
Look in Sweet’s Catalogues, or write for informa- 
tion to Grinnell Company, Inc. Our sales engineers 
will work with you to insure permanent satisfaction. 


GRINNELL COMPANY... 


Executive Offices: Providence, R. I. Branches in all principal cities 





A revolutionary improvement 
in refrigeration. It replaces 
more than ten times its weight 
in pipe coils. 


This remarkable Unit Heater is a better and cheaper 
means of heating industrial and commercial buildings. 
Heating systems can usually be modernized almost 
over-night, with a tremendous saving on fuel. 
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It’s New... It’s Better 


ms (ys. hE. 


YourR customers are reading these days about new 
heating efficiency — made possible by a new kind 
of heat regulator. 

They know that this regulator bears the famous 
G. E. monogram; that it is General Electric’s latest 
contribution to comfort, convenience, health and 
economy in the home. 

They are learning of its exclusive features — 
features which make it possible to centrol tem- 
perature with not more than 4 of | degree varia- 
tion, regardless of whether there be a blizzard or 
a thaw outside. 


consequences of interruption in electric house- 
current; that it can be installed without interfering 
for a single second with their regular heating. 

There are two models: The single-range; and 
the double-range (illustrated), with an electric 
timing device for making day-and-night tempera- 
ture-changes automatically. Liberal discounts are 
offered. Visit the distributor in your territory to- 
day. Or write us for full information. Penn Heat 
Control Company, National Distributors, Franklin 
Trust Building, Philadelphia. 





Widespread interest is be- 
ing created by a widespread 


me . .72 
advertising campaign. You s 
can profit by this interest. ~ 
. A . 70 
Study the General Electric 4 
Heat Regulator for yourself. e 
; aetew ° 
You will readily appreciate its ry 
outstanding advantages. e 
Tell your customers that it A ae ie ag me 
anticipates twee i TOoma-tem- THE TEMPERATURE YOU WANT... AS 


perature, and controls the heat 
accordingly; that it gives 
graduated control of drafts 
(or fuel-valves); that it has 
an automatic safeguard 
against possible dangerous 








LONG AS YOU WANT IT 


Note the accuracy of the General Electric Heat Regu- 

lator in arriving —and staying—at the desired tem- 

perature. It varies no more than 2 

way. This accuracy is made possible solely by its 

exclusive features. Without them a fluctuation of sev- 
eral degrees is unavoidable. 





of 1 degree either 











GENERAL @ ELECTRIC 
HEAT REGULATOR 


FOR EVERY TYPE OF HEATING SYSTEM 
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In the production of its steel pipe, J &L is unhampered 
by any consideration save the needs of its customers. 
Ownership-control over all raw materials and pro- 
cesses of manufacture from ore to finished products 
permits J&L to keep its products and its policies 
abreast of changing customer requirements. J &L 
steel pipe is produced with the properties that fit it to 


meet the needs of today. If tomorrow brings new 


needs, J&L pipe will be produced to meet them. 





A coupling can be no better than the steel from which it is 
made. To assure that the steel for J&L couplings will con- 
form to the high J & L standards and will have the exact prop- 
erties desired, it is selected with scientific exactitude. The 
finishing of the coupling is also of great importance, and so 
is done with unusual care. Each J & L coupling is sized, and 
gauged for thread pitch, general contour, etc., before it is 
approved. The rewards of this extra care are found in the 
extra service J] & L pipe installations give. 





J4&\U NAILS and STAPLES 
BRIGHT and GALVANIZED 


J&L STEEL PIPE J&L LIGHT CHANNELS 









346 CONCRETE BARS 
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OUTSTANDING 
FEATURES OF 
J & L STEEL PIPE 





1—Selected Steel 
2—Free from Excess Scale 
3—Accurate Mill Threads 


4—Free Cutting—Easy to 
br: 





@—Thoroughly Coated 
J—Rigidly Inspected 
B—Galvanized Pipe Uni- 


formly Coated —No 
Clogging with Spelter 
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Accu RATE DEPENDABLE 
CONTROL for Air Conditioning_ 


ee and positive 
acting for dry bulb control. Hygrostats—both 


pneumatic and. electric for humidity control. Self 

Contained Regulators—complete line for control of 

air and liquid temperatures. Brine Control—regula- 

tors for control of brine circulating systems. Dampers 

—both single and multiple blade, with or without 

operating diaphragm motors. Diaphragm Valves— 

All metal construction, including three-way valves, 

otine control valves, etc., etc. Accessories—Auto- Write for 

matic Water Pan for wet bulb control, Relays, Pres- Bulletin No. 251 

sure Reducing Valves, Pneumatic Switches, Dial which. describes Instruments for 


Thermometers, etc., etc. Air Conditioning Equipment. 


THE POWERS REGULATOR COMPANY 


40 years of specialization in temperature control 
Offices in 43 Cities—Chicago, 2720 Greenview Ave.; New York, 231 E. 46th St.; Toronto, 106 Lombard St. 
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* 
Here’s real news 





for Pipe Users... 


INCE welding fittings were first developed 
there has been a steadily increasing demand 
for such fittings made of genuine Reading 
Puddled Iron — the kind of wrought iron that has proved its 


value by generations of service. 
Such welding fittings are now available—for the first time. 
Now you can make a welded Reading Puddled Iron Pipe system 


of superior resistance to corrosion, at every point. 


Now you can make piping systems of other metals better by using 
welding ells of this superior material at critical points. 


Now you can be assured of longer life in piping systems, greater 


freedom from trouble plus the efficiency of welding fittings. 


Made by MIDWEST from Reading Puddled Iron 


These new fittings are made by the new patented process of the 
Midwest Piping & Supply Company, Inc., 1450 South Second 
Street, St. Louis Mo., from specially selected Reading Puddled 
iron skelp. You can get them in the sizes you need. They are 
identified by a special label and Reading knurl showing that they 


are made of genuine Reading Puddled Iron. 


Ask Midwest for complete information about these fittings which 
give to welding ells all the time-tested resistance to fatigue, corro- 
sion, and other pipe enemies that has always characterized genuine 
Reading Puddled Iron Pipe. 


CIFICATIONS! 


; — 
| 


yee 





| 
| 


READING IRON COMPANY 


General Offices: 401 N. Broad St., Philadelphia, Pa. 


Mills: Reading, Pa. 


Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Detroit, Houston, Kansas 
City, Los Angeles, New York, Pittsburgh, San Francisco, Seattie, St. Lous, Tulsa 


Reading Products: Pipe Tubing Casing Sucker Rods Nipples Couplings Bar Iron Blooms Cut Nails Boiler Tubes 
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ANOTHER MIDWEST DEVELOPMENT THAT 





Look for this knurl marking—it identifies Midwest Welding 
Ells that are made from genuine Reading Puddied Iron 
skelp. A special label also aids in identification. 
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READING PUDDLED IRON—the genuine wrought 
iron that has proved its resistance to corrosion by genera- 
tions of outstanding service. It is identified by the copy- 
righted knurl mark of the Reading Iron Company. 


THE GREATER MIDWEST PIPING SERVICE 








MIDWEST WELDING HEAD 
The ellipsoidal form reduces unit stress in 
the metal toa minimum. The long tangent 
puts the circumferential weld to the pipe 
entirely in tension—it is not subjected to 
shear and bending. Application is much 
easier and a neat appearing job is assured. 
Standard weight and extra heavy Heads 
carried in stock from 3” to 24’. 


ERE are other Midwest Welding Fittings that also help 
reduce the cost and improve the design of many types 

of piping systems. At present, these fittings are carried in 
stock made only from the same material as mild steel pipe. 
Complete data including dimensions and prices are given 
in Bulletin WF-2; write the nearest Midwest office for a copy. 
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FILLS AN 


IMPORTANT 


NEED 


PIPING 





WELDING ELLS 


made from 


Reading Puddled Iron 


FO the many jobs where genuine wrought iron pipe is 

advantageous—and where welding assures a better or 
cheaper installation than other methods of connecting pipe— 
Midwest now offers welding ells made from genuine Reading 
Puddled Iron skelp. At present, the sizes are from 2” to 10” 
inclusive; both standard weight and extra heavy are available. 


Midwest * Genuine Wrought Iron Welding Ells—like those 
made from mild steel pipe material—have a number of dis- 
tinctive and important advantages. Prominent among these are 
dimensional accuracy and uniformity—the ells have full and 
true circular cross sections and are to exact radius. This results 





from a special compression sizing operation that is exclusive 
with Midwest. The manufacturing procedure also holds the wall 
thickness uniform and within very close tolerances; this thick- 
ness is never less than the nominal pipe wall thickness. 


The included angle of every Midwest Welding Ell is exactly 
90° or 45° and center-to-face dimensions are accurately 
maintained — because of ingenious fixtures used in machine- 
beveling the ends. Inspection is very rigid and each ell is sub- 
jected to a hydrostatic test pressure 25% greater than the 
mill test of the corresponding pipe. 


Long tangents are another distinctive advantage—the pipe 
and fitting can be lined up more quickly and accurately. One 
quarter inch of tangent is provided for each inch of fitting 





MIDWEST WELDING SLEEVE 
Used to reinforce a butt line weld between 
two pieces of pipe, it relieves the butt weld 
of any bending stress and much of the tensile 
stress to which it would otherwise be sub- 
jected. Transverse recess in sleeve permits 
its application over the conventional butt 
line weld. Sleeves are carried in stock from 
4” to 24”. 








diameter; thus an 8-inch ell has tangents 2 inches long. Par- 
ticularly in the larger sizes, an appreciable saving results from 
the decreased length of pipe required. 


Each Midwest Welding Ell is made from one piece of Reading 
Puddled Iron skelp by a special process developed and patented 
by Midwest; there is one welded longitudinal seam along the 
inner circumference. The final working of the fitting is in 
compression at a forging heat, thus normalizing and refining 
the skelp and the weld—it is not extruded or stretched. 


Since these Midwest Welding Ells are made from Reading 
Puddied Iron skelp, they have the same corrosion resistance, 
the same coefficient of expansion and the same welding 
characteristics as * genuine wrought iron pipe. 


Get in touch with the nearest Midwest office for complete 
information regarding Midwest *Genuine Wrought Iron 
Welding Ells. 


Midwest Piping & Supply Co., Inc. 
Main Office: 1450 South Second St., St. Louis 


Offices: Chicago, 208 South La Salle Street . . . Houston, 600 

Bringhurst Street . . . Los Angeles, 520 Anderson Street 

. . « New York (Ballwood Division), 30 Church Street .. . 
Tulsa, 733 Mayo Building 


MIDWEST WELDING SADDLE 
It not only reinforces the junction of neck 
and body of a welded header, but also com- 
pensates for the weakening of header body 
that results from loss of the meta! cut out 
for the neck opening. Tests proved this 
saddle materially increases the strength of 
a welded header over customary gusset plate 
construction. Made in sizes from 4” x 2° 
to 24° x 24’. 
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-AND AN ANSWER 
TO MANY OF YOUR 
PIPING PROBLEMS 





THE LINDE AIR PRODUCTS COMPANY ,,,,. om 


Unit of Union Carbide and Carbon Corporation 


126 Producing Plants UCC 627 Warehouse Stocks 
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 


December, 1931 


THE ANSWER IS: Because oxy-acetylene welding is 
now accepted as an economical and dependable method 
of installing piping systems in office buildings, factories, 
churches, schools, hospitals, and private homes. 


Architects and engineers are specifying oxwelded piping 
because welding eliminates the chief causes of leakage, 
friction, radiation losses, and insulation expense. Welded 
systems are more compact, lighter, stronger, and easier to 
design and construct. Their first cost is less, and mainte- 
nance is negligible. 


If you feel that these inherent advantages of oxwelded 
systems merit further investigation, send today for “Ox- 
welded Construction for Modern Piping Services,” “Design 
Standards for Oxwelded Steel and Wrought Iron Piping,” 
and “Fabrication of Welded Piping Designs.” These books 
are offered without charge or obligation to architects, speci- 
fication writers, and engineers. 








District Offices 
Baltimore E! Paso Philadelphia 
Birmingham Houston Pittsburgh 
Boston Indianapolis St. Louis 
Buffalo Kansas City Salt Lake City 
Chicago Los Angeles San Francisco 
Cleveland Milwaukee Seattle 
Denver Minneapolis Tulsa 








LINDE OXYGEN . PREST-O-LITE ACETYLENE - OXWELD APPARATUS AND SUPPLIES + UNION CARBIDE 
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FACTORY 
HEATING — 


' AS MODERN AS IN THE CHRYSLER BUILDING 


Do you know that 20 to 50% of the steam used to heat factory build- 
ings equipped with old time heating systems could be saved? Do you 
know that these stupendous savings can be made at a trifling expense ? 

The real difference between the most modern steam heating system \\\ 
and those still widely used in plants and factories of every description, \| 
is in the method of removing the water of condensation. | 

For maximum efficiency, every radiator, every pipe coil, every unit 
heater should be equipped with a separate Sarco Steam Trap. All air 
and water will then be removed promptly, but no steam will be 
allowed to escape. 

Water of condensation should also be removed from the supply 
mains and risers by the use of Sarco Traps, so that the steam can reach 
the heating coils as hot and dry as possible. 

Sarco Traps are available in types for high or low steam pressure. 
They are inexpensive, easy to install, and require no attention. 

They are used widely also for draining condensate from steam 
heated industrial equipment, such as jacketed kettles, dryers, evapo- 
rators, stills, retorts, hot water heaters, etc. 

Catalog 0-95 contains full information. The coupon will bring it. 


SARCO COMPANY, INC. 
NN 183 Madison Avenue New York, N.Y. 
. BRANCHES IN PRINCIPAL CITIES 
NE Canada Limited, Federal Bldg., Toronto, Ont. 
Walker, Crosweller & Co., 20 Queen Elizabeth St., 
SSS London S&S. E. 1 


See our exhibit at Booth i 
No. 150 at the Interna- =.) ——— wre aw 
tional Heating & Ven- 

tilating Exposition, 
Cleveland, O., January 
25th to 29th, inclusive. 




























































SARCO COMPANY, Inc., 183 Madison Ave., NewYork, N.Y. 


| Send a Sarco Steam Trap on 30 days’ free trial. 
Sise...... for pressure Ibs. 











| Send Steam Trap Booklet 0-95. 
Name 


Address ee DS 


i ase State....... 
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UST as speed, a stout heart and stamina 





are the qualities that make a winning 
horse, so does super strength, uniformity and 
safety make“STANDARD”SEAMLESS a 
WINNING POWER PIPE among power 


plant engineers the country over. 


SPANG, CHALFANT & Co.,Ixc. 


Sales Offices: New York, Boston, Pittsburgh, Chicago, St. Louis, Tulsa, 
Los Angeles, Dallas, San Francisco 
Welded Mills: Etna, Penna., Sharpsburg, Penna. 








Seamless Mills: Ambridge, Penna. 





SEAM LE Ss & 


POWER PIPING 
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The inside view of the Trane 
Humidifier shows the simplicity 
of construction. Water-absorb- 
ing fins transmit water from 
the tank to a position in the 
path of the heated air—humidi- 
fied heat passes out of the grilles 
at the top. The easily accessible 
valve controls the supply of 
water to the tank and can be 
adjusted to meet humidification 


A NEW HUMIDIFIER 


requirements. 


«Nl 
Fetnyo x 


12 IMPORTANT 


ADVANTAGES 










BY TRANE 
















é 


' 
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Standard Humidifiers are attractively finished; colors available 





coat only 


Easily installed 
in any home or office 


HERE is no doubt that the public has become “/umidity 
conscious” in the past few years. Many makeshift de- 
vices have been offered to meet this widespread demand 
for properly humidified air. But most of the devices have 
either been wholly inadequate, too expensive, or too diffi- 


1. Low first cost. 
2 tives. cult to install. In presenting this new humidifier, Trane 
*y 3. Simplicity of operation—no adjustments . , : 
3 required. has overcome all these objections and has thereby made it 
ot 4. Noiseless in operation. f nae ‘ eis ‘ Ri a Fe 
BBR ne igh 2c cy practicable for any home or office heated by steam or hot 
© 6. Moistens air to prevent colds and other water to enjoy properly humidified air. 
S 6__- winter ailments. The Trane Convection Humidifier is available in two 
7. Low maintenance cost. , > = a : 
5 8. No float valves. sizes—one for installations of 15,000 cubic feet, which 
: SS beads of moisture to humidifies the air with from 7 to 10 gallons of water daily ; 
10. Eliminates static discharges caused by and one for larger installations, which humidifies the air 
dry rugs. 7 . shy sdatyu te > airs : 
a =, NER ier teen with 15 to 20 gallons daily. Humidity is by air absorption 
—no drying out. of water only. There are no sprays or jets to induce more 
12. Can be concealed in the wall or new # : Pp s 
s installations. ‘The humidifier assembly vapor into the room than the air can contain. 
a can be attached to practically any pre- Write for prices and complete details and be prepared to 
: vious Trane Convection Heater instal- ‘i ; ; eee, ie : 
# lation. offer your clients the very latest in humidifying equipment. 
% The Trane Company, Dept. 12, 212 Cameron Avenue, 





La Crosse, Wisconsin. 





gray, ivory, brown and tan, all giving two-tone effect, or gray primer 
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A single source 


for ALL 


your valves 











Standard Bronze Bronze Check 
Globe Valve Radiator Valve alve 





Iron Body Gate Valve 


Kennedy Standard 
Bronze Gate Valve 





HETHER you need valves for water service lines, 
KENNEDY radiators, fire protection systems or steam control— 
Fittings, too any pressure, material or finish—there is a suitable 
Kennedy type and size. 

Standardizing on Kennedy gives you a single—and 


dependable—source of supply for all your valve require- 
ments—dependable in design, workmanship and service. 





eangh apd antonaians The men who operate Kennedy Valves know they can 
fittings, brass or always be depended upon to close tightly, release promptly, 
canton, danged fi and respond to every service demand. For half a century 
at Ganiel “caoen and in thousands of plants, Kennedy Valves of every type 
nedy Producte—an ad. ad. and size have been demonstrating these characteristics and 
epeetens on Ken- establishing the Kennedy reputation for thorough reliability. 
Specify Kennedys for your next job. Note their attrac- 

tive appearance, clean-cut machine work, finish, and thread- 

ing, and freedom from flaws of any kind. You will quickly 

see why so many contractors, engineers and architects 

The Comensent have standardized on Kennedys for a quarter of a century 
Corner and more, and keep on using them to assure profitable, 


‘Your fittings and 
valves are perfectly 
satisfactory. I highly 
recommend them to 


trouble free piping jobs. 


nedy products—one of 
hundreds who have 
written us after stand- 
ardizing on Kennedy. 


fome-time user of Ken. The Kennedy Valve Mfg. Co., Elmira, N. Y. w% 
&,) 


WAREHOUSES: New York, 128-132 White Street; Chicago, 1335-1337 S. Clinton 
Street; San Francisco, 448-450 Tenth treet 


SALES ates . New York, Philadelphia, Cleveland, Chicago, Atlanta, Salt Lake dom 7, 
City, El Paso, Los Angeles, San Francisco, Seattle 








KENNEDY 


VALVES~PIPE FITTINGS~FIRE HYDRANTS 
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The Barber-Colman Electric System 
of Temperature Control 





AN ACCURATE, 
GOOD-LOOKING THERMOSTAT 


For use with three-wire, low-voltage 
temperature control equipment 





ERE is an electric thermostat that is dis- 

tinctive not only for its dependable and 
accurate control, but also for its good appear- 
ance. The softly brilliant moulded case and base 
enclose working parts which are designed to 
perform effectively the functions for which they 
are intended, and which are rust-proofed before 
assembly to assure long life and dependable 
service. A number of models of the Room 
Thermostat shown in the illustration are avail- 
able, being made with or without the ther- 
mometer on the case, with or without special 
cover screws, with or without detents to meet 
special conditions, and with either internal or 
external adjustment. These thermostats will 


actuate the controlled equipment on a tempera- 
ture variation at the thermostat of 1° or less 
above or below the set point. Other models of 
Barber-Colman Room Thermostats having the 
same characteristics of good looks and accurate 
control as the above are as follows: Two-Tem- 
perature Thermostats, Duplex Thermostats, 
and Compound Thermostats. Barber-Colman 
instruments may be used in connection with 
any type of heating, ventilating or air-condi- 
tioning systems, and also for individual units 
of heating or ventilating equipment. You will 
be surprised at the low prices at which these 
good-looking and dependable control instru- 
ments can be obtained. 


A 48-page catalog describing the Barber-Colman Electric System of Tem- 
perature Control will be mailed upon request. Write for your copy today. 


BARBER-COLMAN COMPANY 


ROCKFORD, ILLINOIS, U. S. A. 





T iccessful ELECTRIC SYSTEM of Room Temperature Control 
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OF CHICAGO L: 


NIVERSITY |: 


The following buildings 
at the University of Chicago 
are equipped with American 
Air Filters. 


- Chicago Lying-In Hospital 

- Roberts Memorial Hospital 

- Epstein Clinic 

- Billings Hospital 

- Hicks Memorial 

- Classics Building 

- Wieboldt Hall 

- Harper Library 

9. Social Science Research Building 
Emmons Blaine Hall 

11. Sunny Gymnasium 

Graduate Education Building 
Oriental Institute 

Law School 

15. Rosenwald Hall 

16. Bond Chapel 

Eckhart Hall 

Jones Laboratory 


en awe on = 
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AERIAL SUR- 
VEY co. 








Demands Clean Ulir x 


oe Eighteen of these beautiful build- 
ings at the University of Chicago 
are equipped with American Air 
Filters in line with the aggressive 
spirit of striving for the best that has 
built this notable institution of learn- 
ing on land that 40 years ago was a 
swamp. 

With American Air Filters, Chicago 
reduces its maintenance costs on fur- 
nishings and decorations; protects its 


equipment from the expensive destruc- 
tion of dust and dirt; safeguards its 
students and professors against the re- 
duction in efficiency and attendance 
that comes with stale, germ-laden air. 

Send for facts and figures on savings 
that are being made by American Air 
Filters in schools, hospitals, hotels, de- 
partment stores, public buildings and 
factories where sanitary products or 
costly machinery must be protected. 


AMERICAN AIR FILTER COMPANY, Ince. 
107 Central Avenue, Louisville, Kentucky 
In Canada, MIDWEST CANADA LTD., Montreal, P. Q. 





FILTERS 
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WELDOLETS require only 
one weld to install. They 
form permanent, leak-proof 
junctions. 














These Welding Fittings THRED On TS 
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result in substantial economies 





The original price of the fitting of the branch and without disturbing 
. . . the cost of installing it ...its the alignment of the main pipe. 

























range of applications ...andthe per- Large reserve strength factors give 


manency of the completed junction, 
are the important contributing fac- 
tors in the selection of welding pipe 
fittings. It is these factors that com- 
bine to result in substantial econ- 
omies in the maintenance of old pip- 
ing systems and the installation of 
new piping. 


Bonney Weldolets and Thredolets 
are the right fittings to meet these 
exacting requirements. These two 
complete lines of welding fittings have 
unusually wide ranges of application, 
are inexpensive to install, and are 
priced right. 


Weldolets and Thredolets are in- 
stalled with very little manipulation 


them extra strength for high pressure 
work, They show a minimum of 
shrinkage and distortion in welding. 
And due to their correct design, the 
welder always deposits sufficient 
welding metal at the point where 
ordinary welded junctions are weak- 
est, to insure a lasting, leak-proof 
joint, 


Once you use Bonney Weldolets 
and Thredolets you will be thor- 
oughly sold on their many out- 
standing advantages. Therefore we 
ask you to write for a small size 
sample. Install and test it, and you 
will be convinced that you have used 
a real welding fitting that makes a 
real job. 


BONNEY FORGE and TOOL WORKS 


Forged Fittings Division, Allentown, Pa. 


DISTRIBUTORS IN PRINCIPAL CITIES 





































THREDOLETS 
are eapecially 
adaptable to 
low pressure 
plumbing and 
heating saye- 
tems. Their 
outletsare 
tapped. 








Bonney Weldolets and Thredolets are Below: Bonney Weldolets installed in a 
made in all standard sizes. Notice the natural gas regulating station. Operat- 
range of sizes illustrated below. ing pressure 600 pounds per square inch, 





BONNEY FORGE and TOOL WORKS 
Forged Fittings Division, 
Allentown, Pa. 


KINDLY SEND ME BULLETIN WTi12, 
NAME 

COMPANY 

STREET 


CITY. 






a | 

























i Heating-Piping 
and Air Conditioning 











December, 1931 








Y 











eplace Your Obsolete and 


Worn-out Steam Traps With Silvertops 


Old, obsolete, worn-out steam traps deserve retire- 
ment. In most cases such traps are wasting fuel and 
are not doing their job, some are clogged, many of 
them have their valves scored, and some are not even 
working at all. It is time to replace these veterans 
with Silvertops, the Anderson 
Model “A” Inverted Bucket 
Steam Traps. Silvertop is the 
newest trap on the market. 
These inverted bucket traps 
are the last word in simplicity. 
They have the fewest possible 
number of working parts. 
Valves and valve seats are 
made of Nitralloy, the finest 
erosion resisting metal known. 
Silvertop has as an exclusive 





Illustration above is a 
cross section of “Silver- 
top’ showing the sim- 
plicity of working parts 
and the exclusive deflector. 


THE V. D. ANDERSON COMPANY 


1934 WEST 96TH STREET - CLEVELAND, OHIO 


feature a deflector with a small orifice in the 
center in the bottom of the trap which prevents an 
excess of inflowing condensate from causing the 
bucket to rise and partially closing the valve. This 
same deflector washes the heavy sediment not in 
suspension out of the trap. 
This deflector gives Silvertop 
the largest capacity of any 
similar sized trap on the 
market. Bzfore you buy any 
steam trap be sure to investi- 
gate “Silvertop”, the trap 
with a copper colored body 
and a silver colored top. Write 
today for complete informa- 
tion on this new Model “A” 
Inverted Bucket Steam Trap. 





Cross section of “Silver- 
top” showing the 
manner in which air is 
discharged along with 
the discharging conden- 
sate. Notice the action of 
the deflector at the bottom. 
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An arc-welded joint 





will not leak ... it 


is part of the pipe 
itself ! 









Piping Layouts 
ARE NO PROBLEM 


— when arc welding is employed by the piping 











contractor. 


And it’s ten to one that the time required for 


erection will be much less than by any other 
method. 


The acceptance of arc welding throughout all 
industries is growing tremendously. Take advan- 
tage of this acceptance— use it as a selling point 


—arc-weld your next installation. 


For the highest speed, economy, and quality of 
weld, use G-E welding equipment and G-E elec- 
trodes—available through your nearest G-E 


office. 





530-119 


GENERAL@® ELECTRIC 


SALES N ENGINEERING SERVICE PRESB OCTFrAL CcrirTrTiBg s 








GREATER PENOBSCOT BUILDING, De- 
troit. 47 floors, completely equipped with 
Johnson Control. 2nd to 5th floor Johnson 
Control on direct radiation and air condi- 
tioning. 6th to 47th floor have Johnson 
Remote Control on riser valves, divided into 
36 zones: steam supplied to or shut off from 
any zone desired. 


PALMOLIVE BUILDING, Chicago. _ Di- 
rect radiation 12th, 13th, 14th, 34th, 35th, 
36th and 37th floors Johnson Controlled: 
all ventilating apparatus entire building 
Johnson Controlled. 


DUKE UNIVERSITY HOSPITAL, Durham, 
N. C. 1,000 Johnson Thermostats control 
1,200 valves on direct radiators: Air wash- 
ers in Pediatric Ward and Operating Rooms 
controlled by Johnson Dew Point Thermo- 
stats: providing complete air conditioning 
winter and summer. All refrigeration, both 
storage and scientific Johnson controlled. 


FORDSON HIGH SCHOOL, Fordson,Mich. 
Johnson Dual Thermostat Control on all 
sources of heat and ventilating units: class 
rooms, auditorium, gymnasium, swimming 
pool, business offices, etc. 
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THE PROPER CONTROL 
OF HEAT AND HUMIDITY 


The Johnson System, established in 1885, remains today the one 
right method of heat and humidity control. The forty-six years of 
heat and humidity control experience supporting The Johnson 
System is substantial surety of reliability in each essential detail. 
The thousands of Johnson Control installations successfully function- 
ing in buildings of all kinds everywhere are invaluable evidence 
upon which to correctly decide which control method, and which 
system is best for you to install . . . . permanently best after installa- 


tion is made. 


JOHNSON SERVICE COMPANY 
507 E. Michigan St. Established 1885 Milwaukee, Wis. 


Albany Cincinnati Greensboro, N.C. Philadelphia Seattle 

Atlanta Cleveland Indianapolis Pittsburgh Calgary, Alta. 
Baltimore Dallas Kansas City Portland Montreal, Que. 
Boston Denver Los Angeles St. Louis Winnipeg, Man. 
Buffalo Des Moines Minneapolis Salt Lake City Toronto, Ont. 
Chicago Detroit New York San Francisco Vancouver, B. C. 


JOHNSON te on sentir cone 


The All-Metal System, The All-Perfect 
Graduated Control Of Valves And 
The Dual Thermostat (Two 
Temperature) or (Night And Day) Con- 


Damper. 


trol, Fuel Saving 25 to 40 per cent. 





BSERVICE 


30 Johnson Branches Insure Convenient, Quick 
Service Anywhere, Any Time. Each Johnson 
Installation Made By Johnson*Mechanics Only. 
Every Johnson Installation Given Annual Inspec- 
tion. 














Heating - Piping 27 


December, 1931 and Air Conditioning 


opELe 
Ss Airplane Propeller 
Exhaust and Ventilating Fans 


Ne Tt ante ee Standard 
Code Tests, conducted in the laboratories of various universities, show that Propeilair Fans 
move more air per horse power and equal diameter propeller than any other airplane- 
propeller type fan. In addition to a propeller of accurate design, the CURVED 
ENTRANCE HOUSING, illustrated here and used on all Propellair Fans, properly guides 
the air currents, offers least resistance to their flow, and enables the full length of the 
blades to be efficient without restricting the area of the fan outlet. 







TRADE MARK REG 








Propellair Fans have non-overloading 
the horse power curve being 

\, VA practically flat from free air condition to 
\ maximum static pressure at no air discharge. 
A safeguard against motor burn-outs—in 
other words you cannot overload the motor. 















COLUMBUS, OHIO 
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HEATING AND VENTILATING 


ENGIN EERS w ll CIPLECLA i. 





Bh 


miele) A sie xes built by the U 
Pr ae ducts  ) vatielieli all 


insulated with Insulite 


<i 





The great strength of Insulite and its 
resistance to moisture make it a su- 
perior material for Tank Insulation 


Li 
Tt 


Noid 


[EE 


Interior view of the Sanitary Laundry 
at Redlands, California, showing the 
Insulite Tile application 


Applying Insulite Roof Insulation 
note the edges fee) not butt they 
there are no heat leaking 
the roof is ‘heat sealed"’ 


overlap 
points 


OFFICES IN 


these ADVANTAGES of 
Lh 2 


INS ULI 


FFICIEN 
URABILI 
TRENG 
CONO 

APPL 


| CY 
i 4 
TH 
M Y 
AND EASE OF APPLIC 


Trees are a “hundred and one" uses for 
Insulite in the heating, ventilating, and air con- 
ditioning field—and in every one of these uses, 
this all wood-fiber insulating board has outstanding 
advantages that are appreciated by Heating and 
Ventilating Engineers. 


Above all—insulite has a high thermal insulating 
efficiency. Its conductivity is .30 to .32 B. T. U. 
per square foot, per hour, per inch thickness, per 
degree Fahrenheit. Furthermore—this efficiency is 
permanent. Insulite is chemically treated to resist 
moisture and is not subject to rot or disintegration. 
Insulite left exposed to the elements for over 15 
years shows no appreciable loss of tensile strength 
or insulating value. 


Insulite is economical to use. The large rigid panels 
are easily and quickly installed—saving labor 
costs and material waste. 


As roof insulation, air duct lining, storage tank 
insulation, for use in laundries, fruit sweat rooms, 
drying rooms, bakery proof rooms, or wherever 
temperatures must be maintained and controlled 
—Insulite is a superior material. May we send you 
samples and additional information. 


USE THIS SERVICE 


The Insulite Co. maintains a complete Engineering and 
Laboratory Service, and will gladly co-operate with you 
or assist with any special insulating problem you may 
have. There is no obligation on your part. 


THE INSULITE CO. 
A 1200 Builders Exchange, Dept. 44L A 





Minneapolis, Minnesota 
ALL PRINCIPAL CITIES 


Nite). 





A view of the Insulite insulated Dry- 
ing Room of The Ideal Shoe Com- 
pany, Milwaukee, Wisconsin 













Insulite built Sweat Rooms of the 
Highlands, California, Mutual 
Groves ae rons 
















Showing the Acoustile treatment of 
the Chorus Room of the Farragut 
Junior High, Chicago 






















Insulite is especially adapted to duct 

lining because of its low thermal 

conductivity and high sound ab- 
sorbing coefficient 











INSULT 


Fiber 


Insulating 


| E, 
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THERE 


DIFFERENCE 


IN 


UNIT HEATERS 





“Sa 


Type LC Wing Heaters 
are used where ceilings 
or roofs are relatively 
low. 








Motor and fan are 
placed below heating ele- 
ment and one standard 
discharge outlet used. 


= 


WING Design is EXCLUSIVE 


with WING 


Wing Featherweight Unit Heaters were the 
first li htweight unit heaters on the market. 
Wing design is, therefore, the result of years of 
experience devoted to solving unit eating 
problems. The present design of Wing Feather 
weight Unit Heaters is original and exclusive 
with Wing Heaters. 

The main features are (1) light weight, (2) the 
vertical downward discharge of the heated air, 
and (3) multiple discharge outlets. 


It is these features that are directly responsible 
for the great economies possible in industrial 
plant heating by the use of Wing Feather- 
weight Unit Heaters. 


These economies and advantages may be sum- 
marized, briefly, as follows: 





Economy of Steam—Heated air is projected 


from the highest point in the room or build- 
ing, preventing accumulation of heated air at 
—_ int. Heat may be controlled, manually 
or ermostatically. Buildings are heated 
~ 74. rapidly as warmth is felt at floor level as 
soon as the Wing heaters are started 


Space Conservation—Heaters are removed 
from working floor and placed overhead. 
Comfort—No deadening radiant heat. 
cold drafts. 


No 


Unit Heaters 


Low Cost of Equipment— Multiple dis- 
charge outlets assuring complete and uniform 
distribution of heat, fewer heaters are required. 


Low Installation Cost—Simplicity of piping 
and fewer units requiring fewer valves, traps, 
etc., make for economical installation. 


Low Maintenance Cost—Require cleaning 
and lubricant but once a year. No other 
maintenance cost. 


Write for a copy of our complete catalog, con- 
taining a complete discussion of unit heater 
design and costs. If you have a copy of 
SWEET’S Engineering Catalogs (1931) you 
may consult it in that volume. 


L. J. WING MFG. CO., 14th Street at 7th Avenue, New York City 
Specialists in the Design and manufacture of air-handling equipment since 1878 


UNIT HEATERS _.- 
DRIVEN BLOWERS 


Type HC Wing‘ Heaters 
for all installations ez- 
cept,where ceilings are 
very low. 


FOG ELIMINATORS _.- 
SAFETY VENTILATING FANS 


EXHAUSTERS 





TURBINE BLOWERS 


MOTOR 
MAN COOLERS 


Motor and fan are 
placed above heating 
element and 8 different 
designs of discharge oul- 


lels are available.. 

















G-E MOTORS 
for 


UNIT HEATERS 
UNIT COOLERS 
FANS 
BLOWERS 
HUMIDIFIERS 
AIR FILTERS 
PUMPS 
REFRIGERATION 
AIR-CONDITIONING PLANTS 





G-E Type KC single-phase variable-speed fractional-borsepower 
motor with separate capacitor-transformer controller unit 


(Below) G-E 

Capacitor-trans- (Left) G-E Type 
former unit for KC integral 
use with Type KC horsepower 
integral - borse- motor 


power motor 
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THE G-E MOTOR SPECIALIST 


SAYS: 


“ Cut Maintenance Costs — 


Specify 
G-E Motors” 


REAKDOWNS, replacements, repairs, and re- 
TS cdiescmens on power units often cost far 
more than expected — unless proper precautions 
are taken. 


The best precaution against excessive mainte- 
nance is to specify G-E motors. The long service 
these motors are able to give, their great 
strength, their ready accessibility for inspection 
and lubrication, and their ability to carry normal 
overloads without damage, all serve to keep 
maintenance down. 


In the complete line of G-E motors you'll always 
find exactly the right motor for your job. All are 
included —fractional-horsepower, synchronous, 
single-phase or multiphase, fan-cooled, low- or 
high-speed, ball- or sleeve-bearing. Each is the 
product of years of design, manufacture, and ap- 
plication experience. 


Talk your motor problem over with the G-E 
motor specialist; he is always ready to coOperate. 





210-143 


GENERAL 
KLECTRIC 


SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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Cams ... and Escaping 


Heat is CAPTURED! 


— 
You'll say there’s magic in the way QS 


“ | 


Controlled Zone Heating saves fuel by "\r i; 





holding more heat in the working zone 


UNDREDS of executives in factories, garages 

and hangars have found one sure way to reduce 

fuel bills this year—as much as 25%. That way is to 
stop wasteful overheating of the dead zone. 

Controlled Zone Heating discharges streams of 
warmed air into your factory rooms at high velocity 
without drafts. This air is then drawn down and back 
to the unit through a low-velocity intake at the floor 
level. The result: more warmth is held down in the 
working zone, where you want it. 

You also get another big saving through the added 
feature of Super-Control Regulation. This original 
device automatically regulates the temperature of the 
air passing through the unit to balance the continual 
fluctuations in outside temperature. 

All Carrier-York Heat-Diffusing Units are based 
on this fuel-saving principle—Controlled Zone Heat- 
ing with Super-Control Regulation. 

Why not take a few moments off to find out just 
how much fuel you can save with this improved new 
heating system—on either new or modernization proj- 
ects? Your local heating contractor or one of our 
branch offices will be glad to do the figuring. 











CARRIER-YCRK CORPORATION 
A Division of Carrier Corporation 
(Successor to York Heating & Ventilating Corporation) 


1541 Sansom Street Philadelphia, Pa. 


. 
Carriey-York BALANCED pt eater. 
to insure reduced consumption of 
fuel in exact proportion to fluctuations 


HEAT-DIFFUSING UNITS in outside temperatures... 
SUPER-CONTROL REGULATION 
MORE HEAT IN THE WORKING ZONE 








HOLD 
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39,800 square feet of surface is pro- 
vided by these 20 Carbondale Spira 
Flo Condensers. Swirling streams of 
water are in contact with the con- 
denser tubes throughout their entire 
length. A maximum cooling effect is 
thus obtained and the head pressure 
is held close to the limits set by the 
outlet water temperature. 


These condensers combine with 
other equipment to provide a highly 
efficient and economical refrigerating 
system. And Armour & Co., knows 
from many years experience that to 
assure dependable refrigeration, the 
combination of engineering design 


Heating - Piping 
and Air Conditioning 


20 Spira Flo Ammonia Condensers 


serve Armour & Co.... 


Left: The Carbondale Spira Flo distributor which imparts a swirling motion to the 
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cooling water; inserted in the top of each tube and readily removed for cleaning purposes. 


and workmanship which Carbondale 
provides is unexcelled. 


More than 40 years of pioneering 
and successful application of refrig- 
eration is at your service when you 
consult Carbondale. Another advan- 
tage, is the complete line of Carbon- 
dale Machines for both absorption 
and compression refrigeration. You 
are assured the most efficient system 
for any service. 


Whether it be for quick freezing... 
food preservation... manufacturing 
ice...a manufacturing process... or 
air conditioning—when refrigeration 


is involved it pays to consult 
Carbondale. The service of ovr 
engineering department is freely 
offered. Just drop us a line. 

THE CARBONDALE MACHINE Co. 
Carbondale, Pa. 
CANADIAN CARBONDALE CO. 
102 Lombard Street, Toronto, Ontario 


AIR CONDITION- 


Branches in principal cities 


ING ... HELPFUL t' 

data to aid calcula- ; ‘, 
tions... tables and 5 
charts... theoretical i 


problems presented 
and solved! You will 
find this book of con- 
siderable interest 
and assistance. 
Write for a copy. 





Carbondale Refrigeration 


ABSORPTION AND COMPRESSION AMMONIA cARM Ate SYSTEMS AND CO, COMPRESSION SYSTEMS 
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THIS MAZE OF PIPES, in the engine room of the Distribution 
Terminal Warehouse Company of Cleveland, is protected by 


Armstrong's Cork Covering. 





E careful of the refrigeration dollars you 

spend! Costly low temperatures need the 
protection that cork gives to cold lines. There’s 
two-fold economy when you guard them with 
Armstrong’s Cork Covering. Its high efficiency 
removes the danger of overloading refrigerat- 
ing machinery. And its permanent reliability 
cuts repair bills. 


There’s no doubt about cork’s efficiency. 
Impressive service records in the ice and cold 
storage industry over the past quarter of a 
century testify to its ability to guard low 
temperatures. And these same records prove 
that Armstrong’s Insulation stands up. Be- 
cause cork resists moisture, it is not subject to 
progressive deterioration. It retains its effi- 
ciency through years of service. 


Part credit for this record is due to the care 
with which Armstrong engineers plan and 
erect the insulation. Constant experiment and 
research have led to a thorough knowledge of 
the best methods and materials to insure 
lasting service. 

Armstrong’s Contract Service can relieve 
you of the burden of planning and overseeing 
the erection of insulation in your plant. Arm- 

















A MILLION AND A HALF BOARD FEET of Armstrong's Corkboard guard 
temperatures in the 12-story building of the Distribution Terminal and 
Cold Storage Company in Cleveland. 


strong engineers are at your service to help 
you plan for refrigeration needs, and to tell 
you more about Armstrong’s Insulation Prod- 
ucts. Samples will gladly be sent on request. 
Address Armstrong Cork & Insulation Co., 
955 Concord Street, Lancaster, Pa.; Canadian 
offices in Montreal, Toronto, and Winnipeg. 


Armstrong’ 


Product 


Armstrong’ Corkboard and Cork Covering 


FOR ALL COLD ROOMS AND COLD LINES 
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OU’LL see this 

seal on the letters of 
progressive manufac- 
turers whose products 
will stand thorough ex- 
amination by the keen- 
est, most progressive 
buyers. 
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SECOND 


INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


AUDITORIUM ANNEX 


CLEVELAND -- OHIO 
January 25-29 --1932 


DOUBLY IMPORTANT 


N exposition which brings to alert manufacturers the greatest 
number of potential buyers in the shortest space of time at 


a minimum expense. 


The seller exhibits, explains, demonstrates. 
The buyer looks, listens, and chooses. 


Both are free from the distractions of their daily work. 
They give their undivided attention to the product displayed. 


Progressive manufacturers and buyers will make the most of this 


opportunity. 





Under the auspices of the American Society of Heating & Ventilating Engineers 
Managed by the International Exposition Company 


Buyer and Seller both profit. Will you? 





@ 1064 
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igher pressures and higher temperatures are constantly imposing new 
standards of quality upon pipe. Likewise, sudden changes in tem- 





perature or in other operating conditions, subject the metal to more rigid 






tests. Bends, coils and cross-overs also add to the severity of service re- 






quirements—for good working quality at the moment and for stamina 






thereafter. 





NATIONAL Pipe is a progressive pipe—its quality is constantly being 
improved to meet advancing practice. Care and skill in installation 
deserve the right pipe—therefore, be sure to specify NATIONAL, and 
start with the right pipe— 
































America’s Standard Wrought Pipe 































[7] Fi] NATIONAL TUBE COMPANY - PITTSBURGH, PA. 
Merit sit Be i Subsidiary of United States Steel Corporation 

eabet! Mig imea! 

bie, 















NATIONAL PIPE 
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> TOUUTRCUURRLUUARUTUNTIARLE 
BUSH FINNED TUBING 


INCREASED EFFICIENCY, CONSERVED SPACE, OR LOWERED COSTS 
IN A WIDE VARIETY OF APPLICATIONS 


TWENTY ONE STANDARD COMBINATIONS OF FIN AND 
TUBE SIZES ARE AVAILABLE AND BUSH OFFERS COMPLETE 
CO-OPERATION WHERE SPECIAL SIZES ARE REQUIRED. 


ALUMINUM BRASS COPPER STEEL 


THE BUSH MANUFACTURING COMPANY 
HARTFORD, CONN. 


DISTRIBUTORS’ FRANCHISE AVAILABLE IN PRINCIPAL CITIES 


























The (‘ompany 
Yo Uu Kee Pp When your name appears on the reader lists 


of HEATING, PIPING and AIR CONDITION- 
ING, it is among the names of the impor- 
tant men handling this work in the big 
office buildings, hotels, theatres, hospitals, 
public utilities; central heating stations, 


AA year’s etc., etc. 


subscription to this 


ceurual will gibee The problems of these men are like your 


one of the most valu- own. The data and information which the 
able investments you pages of HEATING, PIPING and AIR CON- 
have ever made. DITIONING bring to you each month 


Send your name and 
address and your 
check for $3.00, or, 
if you wish, we will HEATING, PIPING and AIR CONDITIONING 
bill you later. 1900 Prairie Avenue Chicago, Illinois 


will help greatly in solving those problems. 
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YOU CAN 


“SERIES VOW 3 dress up. 


15” EVERY PIPE COVERING JOB 
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SAFER FOR 
DANGEROUS LIQUIDS 


AND 


SUPERHEATED STEAM 


Human life is too valuable to chance valves of inferior 
metals—particularly when there is danger of the valves 
cracking. Dangerous liquids and gases are a hazard 
even when processed under pressures and tempera- 
tures that are comparatively moderate. 


Thousands of installations prove the absolute reli- 
abil ity of Reading Steel Valves. The electric cast 
steel is a product of the Reading foundry—widely 
known for its modern steel casting facilities. The 
design is so proportioned that the tremendous strains 
of expansion and contraction are perfectly distributed. 


CHENEY 


ROYAL 
PIPE COVERING 
PROTECTOR 


NAP ON a Cheney (Royal) Pipe 
S‘c Covering Protector at Floors, Walls 
Ceilings, Couplings, Valves, etc., and 
cesar aatae a you'll improve the appearance of every 

neat job job 100 per cent. 
























New-Aluminum protector—eliminates 
torn, ragged, dirty, broken and sifting 
ends—prevents damage from mops, 
brushes, vacuum cleaners—and saves 
time and labor cost of stitching over the 
ends. 


The Cheney Protector is made of 20 
gauge Aluminum to fit standard thick 
coverings with light or heavy canvas. It 
is 2 inches high and adjustable to cir- 
cumference variation of 1 inch. 


The research and production facilities behind ever 
Reading Electric Cast Steel Valve are highly dod 
— to produce safe valves . . . long life 
valves na alves that require the least amount 
of maintenance. You are safe when you 
specify “Reading.” 


READING-PRATT & CADY CO., Inc. 
BRIDGEPORT, CONNECTICUT 


Offices and Warehouses: An Associate 
Boston, Charlotte, Chicago, Cleveland, Detroit, Hartford, = fom Panw of 
Houston, New York, Philadelphia, Pittsburgh, Rochester, —— 
St. Louis, San Francisco, Tulsa Company.I ne. 


SLADENG 


Electric Cast Steel 
VALVES © FITTINGS 


Write Now for more complete details. 


THE CHENEY COMPANY 


' Winchester Massachusetts 











New York Philadelphia Pittsburgh Chicago 






Eliminates torn, 


frayed coverings Below— Actual installation—A smart looking 
flange coupling 
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*DART UN UNIONS: 


| 2 Bronze Seats 


























ON’T take a chance with piping 

Installations. Don’t wait until you 
have to use Dart Unions for replacement. 
Write them in on original specifications. 
They assure long life piping jobs. 





For maintenance and replacement work = 
Take a Dart apart yourself. Notice 


too, they are your best protection. the fwo bronze seats and how they 
¢d have been ground to a perfect fit. 


























E. M. DART MFG. COMPANY, PROVIDENCE, R. I. 

















In the World’s 

outstanding Structures,— 
in the most modern Heating, Ventilating 
and Air Conditioning Installations 








The Standardized Light-Weight 


Fan System Heat-Surface 
Pressures up to 350 Ibs. gauge a i 0 FIN 


Unit illustrated in section is 


AEKBFIN, 2% to 200 Ibs. is the Heat-Surface 

















Do you not owe it to yourself, and to 


Complete information * . 
upon request to Newarkk ; your Clients or Patrons, to ascertain 


Any Office will gladly render prompt, why this is so? 
efficient, technical cooperation 












AEROFIN 
is sold only by 


Manufacturers 
of Nationally 
Advertised 
Fan System 








Aerorin CorPoRATION 


850 Frelinghuysen Avenue, NEWARK, N. J. 


Land Title Bidg. 


Burnham Bldg. 
“CHICAGO 11 West 42nd Street, NEW YORK PHILADELPHIA Apparatus. 


United Artists Building ‘ ee 
DETROIT List upon Request 
*& Please mention where you saw this advertisement. 
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Reasons for Using 
this Gas Unit Heater 


Not in every case, of course, but in many, Buffalo Gas Fired Unit Heaters 
can provide the most efficient, economical and practical heat obtainable. 
Some of the outstanding advantages of this heater are listed—check them: 
1. The initial cost is low, eliminating boiler room, fuel storage, and 
auxiliary equipment. 
2. The unit is light, compact and easily suspended—no valuable factory 
space is utilized. 


3. Labor expense to operate is negligible—no engineer or fireman—simply 
push a button to start or stop. 


4. The Buffalo Gas Heater is clean—no ashes, dust or smoke. 


5. Automatic safety features and temperature control provide economical 
gas consumption—dquick to respond to the heating load. 


6. It will admirably act as a booster unit to assist your present heating 
system—take care of new additions—cold corners. 


Where you have occasion again to specify or buy Unit Heaters—be sure 
to get the full story of the Buffalo Gas Unit Heater before you buy. A com- 
plete new catalog is now ready. Write for your copy. 


Buffalo Forge Company 


171 Mortimer St. Buffalo, N. Y. 


In Canada: 


CANADIAN BLOWER & FORGE COoO., LTD. 
KITCHENER, ONTARIO 


D9GAS 


Unit Heaters 
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EXHAUST RELIEF 
VALVE SERVICE 


without maintenance cost! 


AVIS Exhaust Relief Valves have a 

record of many years service with- 
out maintenance cost in industrial 
power plants and central stations on 
both turbines and _ reciprocating 
engines. 


These ‘‘condenser safety valves’? hold 
tight under vacuum and relieve to the 
atmosphere at a fraction of a pound 
pressure. They have full pipe area 
through the port and body passages 
... thereis no choking of the flow with 
consequent accumulation of pressure. 


Davis Relief Valves are made in hori- 
zontal, vertical and angle patterns, in 
various types and sizes. Send for 
Catalog 11, which gives details on this 
and other Davis Automatic Valve 
Specialties. 


DAVIS REGULATOR COMPANY 
2546 S. Washtenaw Avenue 
CHICAGO, ILLINOIS 


DAVIS 


AUTOMATIC 
VALVE SPECIALTIES 


HPAC-12-Gray 
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ACETYLENE 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York. 


ACETYLENE GENERATING 
APPARATUS 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


ACOUSTICAL MATERIALS 
Armstrong Cork & Insulation Co., 
Lancaster, Pa. 


AIR COMPRESSORS 
(See Compressors, Air) 


AIR CONDITIONING 
APPARATUS 

American Air Filter Co., Inc., 
Louisville, Ky. 

American Moistening Co., Provi- 
dence, R. I. 

Buffalo Forge Co., Buffalo, N. Y. 

Carbondale Machine Co., Carbon- 
dale, Pa. 

Carrier Engineering Corp., New- 
ark, N. J. 

Clarage Fan Co., Kalamazoo, Mich. 

Garden City Fan Co., Chicago 

Grinnell Co., Inc., Providence 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Parks-Cramer Co., Fitchburg, Mass. 

York Ice Machinery Corp., York, Pa, 


AIR COOLING SYSTEMS 
(See Systems) 


AIR DRYING SYSTEMS 
(See Systems) 


AIR ELIMINATORS 
(See Eliminators, Air, for Steam 
and Vacuum Heating) 
AIR FILTERS 
(See Filters, Air) 





AIR SEPARATORS 
(See Separators, Air) 


AIR WASHERS 
(See Washers, Air) 


ALARMS, LOW WATER 
American Radiator Co., New York 
Bristol Co., Waterbury, Conn. 
Illinois Engineering Co., Chicago 


ATOMIZERS 


American Moistening Co., Provi- 
dence, R. I. 


BASES, RADIATOR 
American Radiator Co., New York 
— Boller Corp., Kewanee, 

IL. 


BELLOWS, METAL 
Barber-Colman Co., Rockford, Ill. 
Cook Electric Co., Chicago 
Johnson Service Co., Milwaukee 
Minneapolis-Honeywell Regulator 

Co., Minneapolis, Minn. 
Powers Regulator Co., Chicago 


BELT CEMENT, 
NON-WATERPROOF 


Alexander Brothers, Inc., Phila- 
delphia 
BELT CEMENT, WATERPROOF 
Alexander Brothers, Inc., Phila- 
delphia 
BELT DRESSING 
Alexander Brothers, Inc., Phila- 
delphia 
BELTING 


Alexander Brothers, Inc., Phila- 
delphia. 

Dayton Rubber Mfg. Co., The, 
Dayton, O. 


BELT LACING, RAW HIDE 


Alexander Brothers, Inc., Phila- 
delphia 


BELT LUBRICANT 


Alexander Brothers, Inc., Phila- 
delphia 


BENDS, PIPE 


Crane Co., Chicago, Ill. 

Grinnell Co., Inc., Providence, R. 1. 

Midwest Piping & Supply Co., 
Inc., St. Louis, Mo. 

National Pipe Bending Co., New 
Haven, Conn. 

Parks-Cramer Co., Fitchburg, Mass. 

Philadelphia Pipe Bending Co., 
Philadelphia 

Power Piping Co., Pittsburgh, Pa. 

Reading Iron Co., Reading, Pa. 

Roessing Mfg. Co., Sharpsburg, Pa. 

York Ice Machinery Corp., York, Pa. 


BLOWERS, BOILER FLUE AND 
TUBE 
Buffalo Forge Co., Buffalo, N. Y. 


BLOWERS, FORCED DRAFT 


Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Diehl Mfg. Co., Elizabethport, N. J. 
Wing Mfg. Co., L. J., New York 


BLOWERS, HEATING AND 
VENTILATING 


Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Wing Mfg. Co., L. J., New York 


BLOWERS, PRESSURE 
Buffalo Forge Co., Buffalo, N. Y. 





Clarage Fan Co., Kalamazoo, Mich. 
Wing Mfg. Co., L. J., New York 


BLOWERS, TURBO 
Wing Mfg. Co., L. J., New York 


BOILER COMPOUNDS 
(See Compounds, Boiler) 


BOILER CONTROLS 
(See Controls, Boiler) 


BOILERS, COPPER 
(See Tanks, Copper) 


BOILERS, HEATING, CAST 
IRON, COAL BURNING 


American Radiator Co., New York 
Burnham Boiler Corp., Irvington, 


BOILERS, HEATING, GAS 
BURNING 


American Radiator Co., New York 
Crane Co., Chicago 


BOILERS, HEATING, OIL 
BURNING 


American Radiator Co., New York 
Kewanee Boiler Corp., Kewanee, 


BOILERS, HEATING, STEEL, 
COAL BURNING 
Burnham Boiler Corp., Irvington, 
Kewanee Boiler Corp., Kewanee, 
National Radiator Corp., Johns- 

town, Pa. 
BOILERS, HORIZONTAL, 
RETURN TUBULAR 
enanes Boiler Corp., Kewanee, 











Box 485, Chicago 


100% Strength! 


Steel Fittings 


90° Standard and Long Radius Elbows 
45° Elbows 
Tees 
Reducing Tees 
Reducing Nipples 
Bull Plugs 
Welding Neck Flanges 


eee 


Specifications in Bulletin 31-1 


Taylor Forge & Pipe Works, Chicago 


TAYLOR 
FORGE 


Seamless 





for Welding 


se Church St., New York 








Ten Years 


_— — 


Pump 


REPRESENTED IN 
PRINCIPAL CITIES 





and Still Going Strong 





Skidmore Automatic Vacuum 


SKIDMORE CORPORATION 
ST. JOSEPH, MICH. 


of Service 





This is the rec- 
ord of many 
of the first 
SKIDMORE 
VACUUM 
PUMPS built. 
Recently anum- 
ber of our units 
built in 1922 and 
1923 have been 
tested and 
found running 
with practically 
the same effi- 
ciency as the day 
installed 


MADE AND SOLD 
CANADA BY DARLI 
BROS., LTD., MONIRE 


Zi. 
FOZ 
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BOLTS, EXPANSION 
Crane Co., Chicago 


BOLTS, TOGGLE AND ANCHOR 
Crane Co., Chicago 


BOXES, WALL, DIRECT- 
INDIRECT RADIATOR 


American Radiator Co., New York 
eae Boller Corp., Kewanee, 


BURNERS, OIL, INDUSTRIAL 


Ames Pump Co., New York City 
Nichols Products Corp., Detroit 


CARBIC 
Linde Air Products Co., New York 


CARBIDE 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


CARBIDE, CALCIUM 
Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


CASING, PIPE, WOOD 


American District Steam Co.. 
North Tonawanda, N. Y. 

Crane Co., Chicago, Ill. 

Reading Iron Co., Reading, Pa. 


CEMENT AND COMPOUND, 
PIPE JOINT 


Crane Co., Chicago, Ill. 
Grinnell Co., Inc., Providence, R. I. 


CEMENT, BELT 


(Regular and Waterproof) 
Alexander Brothers, Inc., Phila- 
delphia 


CIRCULATORS, WATER 
(See Pumps, Water Circulating) 


COCKS, BLOW-OFF 
Crane Co., Chicago, Ill. 
Reading-Pratt & Cady Co., 

Bridgeport, Conn. 


Inc., 


COCKS, CYLINDER 
Crane Co., Chicago 


COCKS, GAUGE 
Crane Co., Chicago, Ill. 


COCKS, STEAM 
Crane Co., Chicago, Ill. 


COILS, BLAST 
Trane Co., The, La Crosse, Wis. 


COILS, PIPE 


Carbondale Machine Co., Carbon- 
dale, Pa. 

Crane Co., Chicago, Ill. 

Midwest Piping & Supply Co., Inc., 
St. Louis, Mo. 

National Pipe Bending Co., New 
Haven, Conn. 

Parks-Cramer Co., Fitchburg, Mass. 

Philadelphia Pipe Bending Co., 
Philadelphia 

Power Piping Co., Pittsburgh, Pa. 

Reading tron Co., Reading, Pa. 

Roessing Mfg. Co., Sharpsburg, Pa. 


COMPRESSORS, AMMONIA 
York Ice Machinery Corp., York, Pa. 


COLLECTORS, DUST 

American Air Filter Co., 
Louisville, Ky. 

Nichols Products Corp., Detroit 


Inc., 


COLUMNS, WATER SAFETY 
Crane Co., Chicago. 


COMPOUNDS, WELDING 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


COMPRESSION FITTINGS 
(See Fittings, Pipe, Brass, for 


COVERING, BOILER, PIPE, ETC. 


COMPRESSORS, AIR 


Nash Engineering Co., So. Nor- 
walk, Conn. 
Powers Regulator Co., Chicago 


COMPRESSOKS. CARBON 
DIOXIDE 


York Ice Machinery Corp., York, Pa. 


CONDENSERS 
Frank Heater & Eng. Co., O. E., 
Buffalo, N. Y. 
CONDENSERS, AMMONIA 


Carbondale Machine Co., Carbon- 
dale, Pa. 
York Ice Machinery Corp., York, Pa. 


CONDENSERS, CARBON 
DIOXIDE 
York Ice Machinery Corp., York, Pa. 


CONDUITS, UNDERGROUND 
PIPE 


American District Steam Co., 
North Tonawanda, N. Y. 
Ric-wil Company, Cleveland, O. 


CONTROLS, AUTOMATIC 


Barber-Colman Co., Rockford, Ill. 

Cook Electric Co., Chicago. 

Johnson Service Co., Milwaukee 

Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 

Powers Regulator Co., Chicago 


CONTROLS, BOILER 


American Radiator Co., New York 

Mason Regulator Co., Borton 

Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 


CONTROLS, HEATING SYSTEM 
TEMPERATURE 


(See Systems, Temperature Con- 
trol) 


CONTROLS, UNIT HEATER 
Garber-Colman Co., Rockford, Il. 
Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 


CONTROLS, WATER LEVEL 
American Radiater Co., New York 


CONTROLS, ZONED HEATING 
Barber-Colman Co., Rockford, III. 


CONTROLLERS, HUMIDITY, 
TEMPERATURE AND 
PRESSURE 


Bristol Co., Waterbury, Conn. 
Foxboro Co., The, Foxboro, Mass. 


i CABINET AND 
CONCEALED 
Trane Co., The, La Crosse, Wis. 


CONVERTERS, HOT WATER 


Frank Heater & Eng. Co., O. E. 
Bu i. Bae” we 
National Pipe Bending Co., New 
Haven, Conn. 


COOLERS, UNIT 


Carbondale Machine Co., Carbon- 
dale, Pa. 
Grinnell Co., Inc., Providence, R. I. 


COOLING TOWERS AND PONDS 
(See Towers and Ponds, Cooling) 


COUPLINGS, COMPRESSED 
AIR 
Par.s-Cramer Co., Fitchburg, Mass. 


COUPLINGS, EXPANSION JOINT 
Crane Co., Chicago, Ill. 


COUPLINGS, HOSE, STEAM 
Crane Co., Chicago 


COUPLINGS, TUBE 
Reading Iron Co., Reading, Pa. 


Arrerican Radiator Co., New York 
Crane Co., Chicago 
Ric-wil Co., The, Cleveland, Ohio 


COVERING, PIPE, PROTECTOR 




















































1300 MILES 


HIS un-retouched photograph shows part 

of a Ric-wil shipment ready to be in- 
stalled after being shipped more than 1300 
miles. It shows the perfect condition in which 
Ric-wil materials land on the job 99 times 
out of 100... whether shipped a few miles 
or across the country. It's picture proof of 
our shipping records which show a bregk- 
age of only about one-fourth of one percent. 












The completeness of Ric-wil Systems... the 
elimination of extras... the absence of de- 
lays, special field construction and engineer- 
ing... the simplicity of Ric-wil construction ... 
all combine to make Ric-wil Conduit Systems 
outstandingly low in installation costs. 

















Ric-wil Type F Conduit Sys- 
tems with Dry-paC Waterproof 
Insulation, insure the highest 
possible efficiency for under- 
ground heating or power 
pipes. 90% efficiency is guar- 
anteed for this System ... 
tests of actual installations 


show efficiencies up to 95.6%. 














copper service pipe) 


Cheney Co., The, Winchester, 
Mass. 






















‘ 


Each part of a Ric-wil System “interlox” with the others 
to form a compact rigid whole. Sections of the Base Drain 
stagger with the conduit sections. Pipe supports wedge 
between sections of Base Drain, resting on Base Drain 
side shoulders, and extend thru special holes into the 
conduit to carry the pipes. Top and bottom conduit halves 
are locked together with the water-tight Loc-liP Side 
Joint. Ric-wil Systems are permanent ... they “stay put’. 





















Ric-wil Engineers will assist with or 
furnish plans . . . also supervise instal - 
lations if desired. Write for Bulletin 
C-3101 showing photographs of a 
Ric-wil multiple pipe installation, using 








new Base Drain with side shoulders. 
Branches: New York + Atlanta + Chicago 


THE RIC-WIL COMPANY 
AGENTS IN PRINCIPAL CITIES 
STEMS FOR 
s 


1562 Union Trust Building - + + + + Cleveland, Ohio 
REG. U. S. PAT. OFF. 
TEAM PIPES 
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COVERINGS, PIPE, WOOD 
(See Casing, Pipe, Wood) 


COVERING, PIPE, CORK 
Armstrong Cork & Insulation Co., 
Lancaster, Pa. 


COVERS AND epoca. 
RADIAT 
American Radiator New York 


CUTTERS, PIPE 
Crane Co., Chicago 


CUTTING argppAtus, Oxy- 


Air Reduction Sales Co., New York 
Linde Air Products Co:, New York 


DAMPENERS, CLOTH 
American Moistening Co., Provi- 
dence, R 


DAMPER REGULATORS 
(See Regulators, Damper) 


DAMPERS 


Clarage Fan Co., Kalamazoo, Mich, 
Powers Regulator Co., Chicage 


DEHUMIDIFYING APPARATUS 


Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, N. J. 

Clarage Fan Co., Kalamazoo, Mich. 

Maryland Air Conditioning Corp., 
Baltimore 


DISCS, VALVE 
Goetze Gasket & Packing Co., Inc., 
New Brunswick, N, J. 


DRAFT APPLIANCES, 
MECHANICAL 
Buffalo Forge Co., Buffalo, N. Y. 


DRYING SYSTEMS 
(See Systems, Air Drying) 


DUCTS, FUME 
Nichols -rcoducts Corp., Detroit 





DUST COLLECTING SYSTEMS 
(See Systems, Dust Collecting) 


DUST COLLECTORS 
(See Collectors, Dust) 


EJECTORS, SEWAGE 


Nash Engineering Co,, So. Nor- 
walk, Conn. 


ELBOWS, UNION, RADiATOR 
American Radiator Co., New York 
American District Steam _  Co., 

North Tonawanda, New York 
Crane Co., Chicago, Ill. 


ELIMINATORS, AIR, FOR 
STEAM AND VACUUM 
HEATING 


American District Steam Co., N. 
Tonawanda, N. Y. 

American Radiator Co., New York 

Hoffman Specialty Co., "Waterbury. 
Conn. 

Illinois Engineering Co., Chicago 

Sarco Co., Inc., New York City 

Trane Co., The, La Crosse, Wis. 

Warren Webster & Co., Camden, 
New Jersey 


EQUALIZERS FOR LOW 
PRESSURE HEATING 
Barnes & Jones, Jamaica Plain, 

Mass. 


Illinois Engineering Co., Chicago 
Warren Webster & Co., Camden, 


EQUIPMENT, OIL BURNER 
IGNITION AND CONTROL 


American Radiator Co., New York 


EXCHANGERS, HEAT 
Nichols Products Corp., Detroit 


EXHAUSTERS 
Buffalo Forge Co., Buffalo, N. Y. 


EXHAUST HEADS 
(See Heads, Exhaust) 


EXHAUST SYSTEMS 
(See Systems, Exhaust) 





EXPANSION JOINTS 
(See Joints, Expansion) 


rom f CIRCULATING FOR 
RM AIR FURNACES 


PRR, Forge Co., Buffalo, N. Y. 

Clarage Fan Co., Kalamazoo, Mich. 

Diehl Mfg. Co., Elizabethport, N. J. 

Torrington Mfg. Co., Torrington, 
Conn. 


FANS, EXHAUST AND SUPPLY 


Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo. Mich. 
Dieh! Mfg. Co., Elizabethport, N. J. 
Garden City Fan Co., Chicago 
Propellair, Inc., Columbus, O. 
Torrington Mfg. Co., Torrington, 


Conn. 
Wing Mfg. Co., L. J.,. New York 


FANS, VENTILATING 
Garden City Fan Co., Chicago 
Propellair, Inc., Columbus, oO. 
Torrington Mfg. Co., Terringten, 

Conn. 
FEED WATER HEATERS 
(See Heaters, Feed Water) 


FEEDERS, WATER, HEATING 
BOILER 

National Pipe Bending Co., New 
Haven, Conn. 

Warren Webster & Co., Camden, 
N. J. 

FILLER, CONDUIT, ASBESTOS 

Ric-wil Company, The, Cleveland 


FILTERS, AIR 


American Air Filter Co., Inc., 
Louisville, Ky. 
StaynewFilterCorp., Rochester,N. Y. 


FITTINGS, AMMONIA PIPE 
York Ice Machinery Corp., York, Pa. 


FITTINGS, BRASS, M. I. 
PATTERN 
Keanely Valve Mfg. Co., Elmira, 
Tube Turns, Inc., Louisville, Ky. 





FITTINGS, BRASS, STEAM 
PATTERN 
Kennedy Valve Mfg. Co., Elmira, 
N. Y. 
Tube Turns, Inc., Louisville, Ky. 


FITTINGS, BRINE 
York Ice Machinery Corp., York, Pa. 


FITTINGS, CARBON DIOXIDE 
York Ice Machinery Corp., York, Pa. 


FITTINGS, CAST STEEL 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 


FITTINGS, CONDUIT, 
UNDERGROUND 
American District Steam  Co., 
North Tonawanda, New York 
5 Iago Valve Mfg. Co., Elmira, 


Ric-wil Company, Cleveland, Ohio 
Tube Turns, Inc., Louisville, Ky. 


FITTINGS, PIPE, BRASS, FOR 
COPPER SERVICE PIPE 


Bonney Forge & Tool Works, Al- 
lentown, Pa. 
Kennedy Valve Mfg. Co., Elmira, 
Ze 


FITTINGS, PIPE, FLANGED 


American District Steam  Co., 
North Tonawanda, New York. 

Crane Co., Chicago, Ill. 

Grinnell Co., jnc., Providence, R. I. 

ney Valve Mfg. Co., Elmira, 


ws Foundry Co., Lynch- 
burg, 

Midwest Piping & Supply Co., Inc., 
St. Louis, Mo. 

Power Piping Co., Pittsburgh 

Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 


FITTINGS, PIPE, HYDRAULIC 


Crane Co., Chicago, Ill. 
yoaneey Valve Mfg. Co., Elmira, 


Midwest Piping & Supply Co., Inc., 
St. Louis, Mo, 

Power Piping Co., Pittsburgh 

Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 

Tube Turns, Inc., Louisville, Ky 












a wide range. 


VAPORIZING 
3 Chamser 
Vapor — ELECTRICAL 
Motor | HEATING 
in’ ELEMENT 
ore 
heat is Yvou 





me 
applied WQUID J FLEXIBLE METAL BELLOWS 


VAPOR MOTOR 


SIMPLE — RELIABLE — ECONOMICAL — INEXPENSIVE 


For Controlling Shutters, Valves, 
etc., on Heating, Air Conditioning 
and Cooking Devices 


OOK VAPOR MOTOR is an 
electrical device that produces 
power without friction. It contains 
no electric motor, gears or springs. 
It requires no lubrication, no atten- 
tion whatever. It will last a lifetime. 


The length of stroke, timing and 
power developed can be varied over 


VAPOR 



























AggGcasion ofa [venee 
otor on a hot 


Vapor 
Motor water riser. 


in*‘on’® 












positt ° ° 
after Detailed informa- 


— ', tion and estimates 
furnished on request. 













Technical Data Required 
for Estimates 
1. Length of stroke. 


2. Pressure on drive 
shaft (pounds). 




















STROKE 
§ 8. Ppt No. 2. 2508, fas | 











3. Temperature in which 
device operates. 

4. Electric current— 
volts, cycles. 

5. Timing of operating 
cycle. 

6. Device on which vapor 
motor is to be used. 





“ Cook Electric Co.,2700 Southport Ave.,Chicago, Ill. 











ends 








Hollow Bored Steel 
Forgings bent, flanged 
and tested to 8000 
pounds + illustration 


shows 8” O.D. x 5” LD. 
POWER PIPING CO. 


~~ PITTSBURGH, PA. A 


far Extreme Pressure 
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FITTINGS, PIPE, IRON 


(Wrought or Cast) 
sag, a Valve Mfg. Co., Elmira, 


. % 
Tube Turns, Inc., Louisville, Ky. 


FITTINGS, PIPE, SCREWED 
Crane Co., Chicago, IIl. 
Grinnell Co., Inc., Providence, R. I. 
Kennedy Valve Mfg. Co., Elmira, 


Midwest Piping & Supply Co., 
Inc., St. Louis, Mo. 

Power Piping Co., Pittsburgh 

Reading Iron Co., Reading, Pa. 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 
FITTINGS, PIPE, STEEL 


Bonney a & Tool Works, Al- 
lentown, 

Crane Co., Chicago, Til. 

Kennedy Valve Mfg. Co., Elmira, 


i i 

Midwest Piping & Supply Co., Inc. 
St. Louis, Mo. 

Power Piping Co., Pittsburgh 

Reading-Pratt & Cady Co., 
Bridgeport, Conn. 

oe Forge & Pipe Works, Chi- 


Louisville, Ky. 


Inc., 


Tube “Turns, Inc., 


FITTINGS, PIPE, WELDING 
Bonney Forge & Tool Works, Al- 
lentown, Pa. 
Chicago, Ill, 


Inc., Providence, R. I. 
Co., Elmira, 


Crane Co., 

Grinnell Co., 

Kennedy Valve Mfg. 
N. 


» we 
Midwest Piping & Supply Co., Inc., 
St. Louis, Mo. 
Power Piping Co., Pittsburgh 
Reading Iron Co., Reading, Pa. 
— Forge & Pipe Works, Chi- 


Tube “rurns, Inc., Louisville, Ky. 


FITTINGS, SPRINKLER 


Crane Co., Chicago, Ill. 

Crinnell Co., Inc., Providence, R. I. 
Kennedy Valve Mfg. Co., Elmira, 
Louisville, Ky 


m Ee 
Tube Turns, Inc., 


FITTINGS, VACUUM 
Kennedy Valve Mfg. Co., Elmira, 
Y 


N. Y¥. 
Tube Turns, Inc., Louisville, Ky. 


FLANGES 


American District Steam  Co., 
North Tonowanda, New York 
Bonney worge & Tool Works, Al- 
lentown, 

Crane Co., a Ill. 

Grinnell Co., Inc., Providence, R. I. 

Midwest Piping é Supply Co., Inc., 
St. Louis, Mo. 

Power Piping Co., Pittsburgh 

Reading-Pratt & Cady Co., 
Bridgeport, Conn. 

Roessing Mfg. Co., Sharpsburg, Pa. 


lnc., 


CAST IRON 
Lynch- 


FLANGES, 
Lynchburg Foundry Co., 
burg, Va 


FLANGES, STEEL PIPE 


Bonney Forge & Tool Works, 
lentown, Pa. c 
0., 


Reading- Pratt & Cady 
Bridgeport, Conn. 

Taylor Forge & Pipe Works, Chi- 

cago 


Al- 


Inc., 


STEEL 
W. H., Wilkes- 


FLOATS, 


Nicholson & Co., 
Barre, Pa. 


FLOATS, or STEAM 
TRAP, . 


American District Steam _ Co., 
North Tonawanda, New York. 
Crane Co., Chicago, Ill. 


GASKETS AND WASHERS, 
RUBBER 
Crane Co., Chicago, Ill. 


GASKETS, ASBESTOS 


Crane Co., Chicago, Ill. 
Goetze Gasket & Packing Co., Inc., 
New Brunswick, N. J. 


GASKETS, METALLIC 


Crane Co., Chicago, Ill. 
Goetze Gasket & Packing Co., Inc., 
New Brunswick, N, J. 


GAS, WELDING 


Air Reduction Sales Co., New«York 
Linde Air Products Co., NewsYork 


GAUGE BOARDS 
(See Boards, Gauge) 


GAUGE GLASSES 
(See Glasses, Gauge) 


GAUGES, AIR 
Crane Co., Chicago, Il. 


GAUGES, ALTITUDE 


American Radiator Co., New York 
Crane Co., Chicago, Ill. 


GAUGES, COMPOUND 


American District Steam  Co., 
North Tonawanda, New York 
American Radiator Co., New York 

Crane Co., Chicago, Ill. 
Hoffman Specialty Co., Waterbury, 
Connecticut 


GAUGES, EXPANSION TANK 
American Radiator Co., New York 


GAUGES, INDICATING AND 
RECORDING 


(See Instruments) 


GAUGES, MERCURY 
Grinnell Co., Inc., Providence, R. I. 


GAUGES, OIL 
Crane Co., Chicago, Ill. 


GAUGES, PRESSURE 


Air Reduction Sales Co., New York 
Bristol Co., Waterbury, Conn. 
Crane Co., Chicago, Ill. 

Foxboro Co., The, Foxboro, Mass. 
Linde Air Products Co., New York 


GAUGES, VACUUM 


Bristol Co., Waterbury, Conn. 
Crane Co., Chicago, Ill. 

Foxboro Co., The, Foxboro, Mass. 
Illinois Engineering Co., Chicago 
Trane Co., The, La Crosse, Wis. 


GAUGES, WATER 


American Radiatur Co., New York 
Crane Co., Chicago, Ill. 


GAUGES, WELDING 
Linde Air Products Co., New York 


GENERATORS, PRESSURE, HOT 
WATER HEATING SYSTEMS 


Frank Heater & Eng. Co., Inc., O. 
E., Buffalo, N. Y. 


GENERATORS, VACUUM 
Ames Pump Co., Inc., New York 


GLASSES, GAUGE 
American Radiator Co., New York 
Crane Co., Chicago, Ill. 


GOVERNORS, BOILER FEED 
Mason Regulator Co., Boston 


GOVERNORS, PUMP 


‘Illinois Engineering Co., Chicago 


Mason Regulator Co., Boston 
| Carlisle & Hammond, Cleve- 
and, 


GRATES, SHAKING AND 
DUMPING 
cegnaee Boiler Corp., Kewanee, 


GUNS, BLOW 
Parks-Cramer Co., Fitchburg, Mass. 


HANGERS OR BRACKETS, 
RADIATOR 


American Radiator Co., New York 
Crane Co., Chicago, Ill. 

Grinnell Co., Inc., Providence, R. I. 
Kewanee Boiler Corp., Kewanee, III. 


HANGERS, PIPE 
Crane Co., Chicago, Il. 
Crinnell Co., Inc., Providence, R. I. 
Midwest Piping & Supply Co., 
Inc., St. Louis. 
Parks-Cramer Co., Fitchburg, Mass. 
Power Piping Co., Pittsburgh 


HEADERS, WELDED, NOZZLE 
Crane Co., Chicago, IIl. 

Grinnell Co., Inc., Providence, R. I. 
Midwest Piping & Supply Co., 
Inc., St. Louis, Mo. 

National Pipe Bending Co., New 
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Many purpose brass globe valve No. 7 


Where regrinding and disc 





replacements have been costly 







































Try this valve 





To install one of these many purpose all brass 
globe valves is to know why so many piping 
engineers keep a supply of them always at hand. 


Primarily this valve has been made to serve on 
lines where hard usage necessitates frequent re- 
grinding or changing of discs, Its union bonnet 
construction makes it particularly economical at 
such points. 


But it is also made so that it minimizes the need 
for such regrinding and replacements. The renew- 
able disc is held in the disc holder by a brass nut, 
and is protected by a projecting annular lip .. . 
wear is further lessened by the wing guides which 
accurately guide the disc in the body. 


This valve is designed to control hot and cold 
water, air, gas, and oil as well as steam. It will be 
shipped to you equipped with the disc best suited 
to the service you indicate. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO 
NEW YORK: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Ninety Cities 








EFORE shipment to you, each indi- 
vidual B & J valve is tested under 
actual working conditions. You can spec- 
ify and install B & J vapor or vacuum 
heating systems with absolute confidence. 


Write for latest Bulletin. 


Barnes & Jones 


128 Brookside Avenue, Boston, Massachusetts 











QF Business 


Christmas Suggestion 


FAY 


You know HEATING, PIPING and 
AIR CONDITIONING; you know how 
thoroly it is covering every detail of your 
industry. 


May we suggest that you remember those 
business friends of yours to whom you 
want to give a really useful Christmas 
gift, with a subscription to this journal? 


HEATING, PIPING and AIR CON- 
DITIONING will continue a regular 
monthly messenger of your thoughtful- 
ness. 

Send us the names and addresses 


your friends. We'll put them 
4 our list and bill you later. 


HEATING, PIPING and 
AIR CONDITIONING 


1900 Prairie Avenue 


Chicago, III. 
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Parks-Cramer Co., Fitchburg, Mass. 

Philadelphia Pipe Bending Co., 
Philadelphia 

Power Piping Co., Pittsburgh 

Roessing Mfg. Co., Sharpsburg, Pa. 


HEADS, EXHAUST 


Crane Co., Chicago, Ill. 
Illinois Engineering Co., Chicago 


HEADS, SPRINKLER 
Grinnell Co., Inc., Providence, R. 1. 


HEAT CABINETS 


(See Radiators, Cabinet and 
Concealed) 


HEATERS, AIR, FOR DRYING 
PURPOSES 

Buffalo Forge Co., Buffalo, N. Y. 

Modine Mfg. Co., Racine, Wis. 

Nichols Products Corp., Detroit 

Trane Co., The, La Crosse, Wis. 


HEATERS, DIRECT 
Nichols Products Corp., Detroit 


HEATERS, FEED WATER 
Frank Heater & Eng. Co., O. E., 
Buffalo, N. Y. 
National Pipe Bending Co., New 
Haven, Conn, 


WEATERS FOR INDIRECT OR 
HOT BLAST WORK 

Aerofin Corp., Newark, N. J. 
American Radiator Co., New York 
Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Modine Mfg. Co., Racine, Wis. 
Nichols Products Corp., Detroit 
Trane Co., The, La Crosse, Wis. 


HEATERS, UNIT 


Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Grinnell Co., Inc., Providence, R. I. 
Modine Mfg. Co., Racine, Wis. 

— Radiator Corp., Lockport, 


. = 
Nelson Corp., Herman, Moline, II. 
Nichols Products Corp., Detroit 
Perfex Corp., Milwaukee, Wis. 
Trane Co., The, La Crosse, Wis. 
Wing Mfg. Co., L. J.. New York 


HEATERS, UNIT, ELECTRICAL 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Modine Mfg. Co., Racine, Wis. 

Trane Co., The, La Crosse, Wis. 

Wing Mfg. Co., L. J., New York 


HEATERS, UNIT, GAS 


Clarage Fan Co., Kalamazoo, Mich. 
Nichols Products Corp., Detroit 


HEATERS, WATER, COAL 
BURNING 


American Radiator Co., New York 

Kewanee Boller Corp., Kewanee, Ill. 

National Pipe Bending Co., New 
Haven, Conn. 


HEATERS, WATER, INDIRECT 

American Radiator Co., New York 

Frank Heater & Engineering Co., 
O. E., Buffalo, N. Y. 

National Pipe Bending Co., New 
Haven, Conn. 


HEATERS, WATER, STEAM 
American District Steam  Co., 
North Tonawanda, New York 
American Radiator Co., New York 
Frank Heater & Eng. Co., Inc., O. 

E., Buffalo, N. Y. 
National Pipe Bending Co., New 
Haven, Conn. 


HEATERS, WATER TANK 


National Pipe Bending Co., New 
Haven, Conn. 


HEATING SYSTEMS, VACUUM 
(See Systems) 


HEATING SYSTEMS, VAPOR 
(See Systems) 


HEATING SYSTEMS, WATER 
(See Systems) 


HOSE CONNECTIONS, 
OXY-ACETYLENE 

Air Reduction Sales Co., New York 

Linde Air Products Co., New York 
HOSE, RUBBER 
OXY-ACETYLENE 

Air Reduction Sales Co., New York 

Linde Air Products Co., New York 





HOSE, STEAM 
Crane Co., Chicago, Ill. 


HOT WATER CONVERTORS 
(See Convertors, Hot Water) 


HUMIDIFIERS 


American Air Filter Co., Inc., 
Louisville, Ky. 

American Moistening Co., Provi- 
dence, R. L. 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, N. J. 

Grinnell Co., Inc., Providence, R. I. 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Perks-CramerCo., Fitchburg, Mass. 

Powers Régulator Co., Chicago, Ill. 


HUMIDITY CONTROL 
(See Regulators, Humidity) 


HYGROMETERS 


American Moistening Co., Provi- 
dence, 2 
Bristol Co., Waterbury, Conn. 


INCINERATORS, GARBAGE 
Kewanee Boiler Corp., Kewanee, III. 


INDICATORS, WATER LEVEL 
Grinnell Co., Inc., Providence, R. I. 


INSERTS, PIPE HANGING FOR 
CONCRETE 


Grinnell Co., Inc., Providence, R. I. 


INSTRUMENTS, INDICATING, 
RECORDING AND CON- 
TROLLING 


Bristol Co., Waterbury, Conn. 
Foxboro Co., The, Foxboro, Mass 


INSTRUMENTS, INDICATING 
AND RECORDING 


Bristol Co., Waterbury, Conn. 

Foxboro Co., The, Foxboro, Mass. 

Powers Regulator Co., Chicago, Il. 

Taylor Instrument Companies, 
Rochester, N. Y. 


INSULATION 
Insulite Co., The, Minneapolis 


INSULATION, CORK 


Armstrong Cork & Insulation Co., 
Lancaster, Pa. 


INSULATION, BOILER, PIPE, 
ETC, 

(See Covering, Boiler, Pipe, Etc.) 
IRONS, SOLDERING, 
ACETYLENE 
Linde Air Products Co., New York 


ISOLATION, MACHINERY 


Armstrong Cork & Insulation Co., 
Lancaster, Pa. 


JOINTS, EXPANSION 
American District Steam Co., N. 
Tonawanda, N. Y. 
Crane Co., Chicago, Ill. 
Illinois Engineering Co., Chicago 
Taylor Forge & Pipe Works, Chi- 
cago 
“— Webster & Co., Camden, 


LOCKS, VALVE, RADIATOR 
AIR 


Hoffman Specialty Co., Water- 
bury, Conn. 


LOOPS, UALIZING OR 
DI RENTIAL 


(See Equalizers for Low Pressure 
Heating) 


LOUVRES 


Buffalo Forge Co., Buffalo, N. Y 
Clarage Fan Co., Kalamazoo, Mich 


LOW WATER ALARMS 
(See Alarms, Low Water) 


LUBRICATORS 
Crane Co., Chicago, Ill. 


MACHINES, ICE MAKING 
(Also see Refrigerating 
Apparatus) 
Carbondale Machine Co., Carbon- 

dale, Pa. 
York Ice Machinery Corp.. York. Pa 
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PIPE BENDING 
COILING 
Buffalo Forge Co., Buffalo, N. Y. 
Crane Co., Chicago, Ill. 


MACHINES, 
AND 


Kewanee Boiler Corp., Kewanee, Ill. 


Midwest Piping & Supply Co., Inc., 
St. Louis. 

Power Piping Co., Pittsburgh 

Reading Iron Co., Reading, Pa. 

Roessing Mfg. Co., Sharpsburg, Pa. 


METERS, CONDENSATION 
American District Steam Co., N. 
Tonawanda, N. Y. 


METERS, FLOW 


American District Steam Co., N. 
Tonawanda, N. 


METERS, STEAM 


American District Steam Co., N. 
Tonawanda, N. Y. 


MIXERS, STEAM AND WATER 
MOISTENERS, AIR 
(See Humidifiers) 


MOTORS, ELECTRIC 
Diehl Mfg. Co., Elizabethport, N. J, 


NAILS AND STAPLES 


Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 


NOZZLES, BOILER 

Taylor Forge & Pipe Works, Chi- 
cago 

NOZZLES, SPRAY 


Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Crane Co., Chicago, Ill. 
Grinnell Co., Inc., Providence, R. I. 


INDUSTRIAL 
Oil) 


OIL BURNERS, 
(See Burners, 


OIL BURNER IGNITION AND 
CONTROL EQUIPMENT 


(See Equipment) 


OXY-ACETYLENE APPARATUS 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


OXYGEN 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


PACKING 


Crane Co., Chicago, fl. 
Goetze Gasket & Packing Co., Inc., 
New Brunswick, N, J. 


PACKINGS, LEATHER 
Alexander Brothers, Inc., Phila- 
delphia 


PACKINGS, LEATHER PUMP 
Alexander Brothers, Inc., Phila- 
delphia 


PIPE, ACID RESISTING 


Crane Co., Chicago, Ill. 
Reading lron Co., Reading, Pa. 


PIPE BENDING AND 
(See Machines) 


COILING 


PIPE, BRASS 
Crane Co., Chicago, Ill, 


PIPE CASING 
(See Casing, Pipe, Wood) 


PIPE, CAST IRON 


American Radiator Co., New York 
Crane Co., Chicago, Ill. 


PIPE, CEMENT LINED 
Cement Lined Pipe Co., Lynn, 
Mass. 
PIPE COILS 
(See Coils, Pipe) 


PIPE, FABRICATED 
Lynchburg Foundry Co., Lynch- 
burg, Va. 
Micwest Piping & Supply Co., Inc., 
St. Louis, Mo. 
Roessing Mfg. Co., Sharpsburg, Pa. 


PIPE, FORGE WELDED 


Taylor Forge & Pipe Works, Chi- 
cago 


PIPE HANGERS 
(See Hangers, Pipe) 


PIPE, HYDRATTUIC 


Crane Co., Chicago, Ill. 

Power Piping Co., Pittsburgh 

Spang, Chalfant & Co., Inc., Pitts- 
Lurgh, Pa. 


PIPE JOINT CEMENT 
(See Cement ana Compound, Pipe 
Joint) 


PIPE, LEAD 
Crane Co., Chicago, Ill. 


PIPE, SPIRAL RIVETED 
Taylor Forge & Pipe Works, Chi- 
cago 


PIPE, STEEL 


Crane Co., Chicago, Ill. 

Jones & Laughlin Steel Corp., 

Pittsburgh, Pa. 

National Tube Co., Pittsburgh, Pa. 

Pcwer Piping Co., Pittsburgh 

Republic Steel Corp., Youngstown, 
Ohio 

Roessing Mfg. Co., Sharpsburg, Pa. 

Speng, Chalfant & Co., Inc., Pitts- 
burgh, Pa. 

Youngstown Sheet & Tube Co., 
Youngstown, Ohio 


PIPE THREADING AND 
CUTTING MACHINES 
(See Machines) 


PIPE, WROUGHT IRON 


Crane Co., Chicago, Ill. 

Power Piping Co., Pittsburgh 
Reading Lron Co., Reading, Penna. 
toessing Mfg. Co.,Sharpsbursg, Pa. 


PIPING, AMMONIA 
York Ice Machinery Corp., York, Pa. 


PLANTS, ICE MAKING 
(See Refrigerating Apparatus) 


POWER TRANSMISSION 
Alexander Bros., Inc., Philadelphia 


CRESSURE REDUCING VALVES 
(See Valves) 


PSYCHROMETERS 
American Moistening Co., 
dence, ‘eS * 

Bristol Co., Waterbury, Conn. 


Provi- 


PUMPS, AMMONIA 
York Ice Machinery Corp., York, Pa. 


PUMPS, BOILER FEED 
Ames Pump Co., Inc., New York 
Buffalo Pumps, Inc., Buffalo, N. Y. 
Nash Engineering Co., So. Nor- 
walk, Conn. 

Skidmore Corp., St. Joseph, Mich. 


PUMPS, CENTRIFUGAL 
Ames Pump Co., Inc., New York 
Buffalo Pumps, Inc., Buffalo, N. Y. 
Nash Engineering Co., So, Nor- 
walk, Conn. 

Skidmore Corp., St. Joseph, Mich. 
Trane Co., The, La Crosse, Wis. 


PUMPS, CENTRIFUGAL, 
VACUUM HEATING 

Ames Pump Co., New York City 

Hoffman Speciaity Co., Waterbury, 
Connecticut 

Nash Engineering Co., So. Nor- 

walk, Conn. 

Skidmore Corp., St. Joseph, Mich. 
PUMPS, CONDENSATION 

Ames Pump Co., New York City 


Buffalo Pumps, Inc., Buffalo, N. Y. 
Hoffman Specialty Co., Waterbury, 


Conn. 
Nash Engineering Co., So. Nor- 
walk, Conn. 
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The 
Correet 
Solution lr 
you want 


the correct solution, quickly, 
expertly, to air conditioning 
refrigeration problems, take 
them up with Baker. 


Get the benefit. of Baker's 
years of engineering study and 
research. Your time and 
money will be saved. Write 
us about your problem today. 
You incur no obligation. 


Baker Ice Machine Co., Inc., 
1590 Evans St. :: Omaha, Nebraska 
[Branches in Principal Cities 




















Skidmore Corp., St. Joseph, Mich. 
Trane Co., The, Wis. 


La Crosse, 





ESTABLISHED 1880 











No Need to Experiment 


WE specialize in continuous welded coils of Wrought Steel 
Pipe, to eliminate fittings, can furnish 

1- inch on 14-inch Centers 

fink on 3- inch Centers 

1 


-inch on 4- inch Centers 
2- inch on 6- inch Centers 
in Full Weight or Extra Heavy Pipe. 

Also coils of Wrought Iron, Seamless Steel Pipe and 
. Black and Galvanized. Armco, Toncan Iron, Ever- 
duro, Delhi, Ascoloy, Superascoloy, and other 
Chrome Products, Nickel, Bearing, Monel Metal, and 
all alloy Products, Brass and Copper. 


THE PHILADELPHIA PIPE BENDING COMPANY 
Dept. A, 5th and Hunting Park Avenue 
Philadelphia, Pa. 


Tubi 
dur, 





< 


ae 


oe 
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REDUCE YOUR 
POWER COST 


through better power transmission equip- 
ment. TENTACULAR transmission belts 
will invariably show a savings in power 
consumption over any other type of drive, 
owing to higher efficiency. 


Write for efficiency information 
and charts. 


| ALEXANDER BROTHERS, INC. 
19 South St. » » Philadelphia, Pa. 


STRONG 


FORGED STEEL 
STEAM TRAPS’ 


UITABLE for steam work- 

ing pressures of 1800 lbs. 
Base and cover bolted to- 
gether with s ae high tem- 
perature studs having tensile 
strength of 150,000 Ibs. Al 
working parts of ANUM- 
METL. Will not air-bind, 
wire-draw or be injured by 
re-evaporation. Guaranteed 
for one year. The Strong, 
Carlisle & Hammond Co., 
1380 W. Third Street, 
Cleveland, Ohio. 


a) yy: 
UNDER 
~STOK 


Z imma ‘for every service. 
Detr oit Stoker esnapart 








Fig. 142, flanged, Jenkins Standard Iron 
Body Globe Valve is recommended. for 
lines 2 inches to 12 inches carrying 150 
pounds working steam pressure, 250 
pounds water. 


JENKINS BROS. 


80 White Street. . ; Now. x eee, y. : & 
524 Atlantic Avenue......... Mass. 
133 North Seventh Street Philadelphia, Pa. 

646 Washington Boulevard.... . Chicago, Ill. 
fit No. San Jacinto Houston.” Texas 
JENKINS BROS., Ltd., Montreal, Can.; London, Eng. 


Jenkins 


BRONZE IRON STEEL 


VALVES 


Since 1864 
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PUMPS, CONDENSATION AND 
RECEIVER COMBINED 

Ames Pump Co., New York City 

Buffalo Pumps, Inc., Buffalo, N. ¥. 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Nash Engineering Co., So. Nor- 
walk, Conn. 

Skidmore Corp., St. Joseph, Mich. 

Trane Co., The, La Crosse, Wis. 


PUMPS, CONTRACTORS 


Nash Engineering Co., So. Nor- 
walk, Conn. 


PUMPS, DEEP WELL 
Crane Co., Chicago, Ill. 


PUMPS, DRY VACUUM 
Ames Pump Co., Inc., New York 


PUMPS, FLAT BOX 


Nash Engineering Co., So. Nor- 
walk, Conn. 


PUMPS, HYDRAULIC 
Buffalo Pumps, Inc., Buffalo, N. ¥. 
Skidmore Corp., St. Joseph, Mich. 


PUMPS, ROTARY 


Nash Engineering Co., So. Nor- 
walk, Conn. 
Skidmore Corp., St. Joseph, Mich. 


PUMPS, SEWAGE 


Nash Engineering Co., So. Nor- 
walk, Conn. 


PUMPS, SHALLOW WELL 
Crane Co., Chicago, Ill. 


PUMPS, STEAM 


Ames Pump Co., Inc., New York 

Buffalo Pumps, Inc., Buffalo, N. Y. 

Nash Engineering Co., So, Nor- 
walk, Conn. 


PUMPS, SUMP 
Buffalo Pumps, Inc., Buffalo, N. ¥. 


Nash Engineering Co., So. Nor- 
walk, Conn. 


PUMPS, VACUUM 


Ames Pump Co., New York City 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Nash Engineering Co., So. Nor- 
walk, Conn. 

Skidmore Corp., St. Joseph, Mich. 


PUMPS, WATER CIRCULATING 


Ames Pump Co., Inc., New York 

Buffalo Pumps, Inc., Buffalo, ¥ ¥. 

Nash Engineering Co., So. Nor- 
walk, Conn. 


RADIATOR BASES 
(See Bases, Radiator) 


RADIATOR HANGERS 
(See Hangers or Brackets, Radi- 
ator) 


RADIATORS, CABINET AND 
CONCEALED 


Modine Mfg. Co., Racine, Wis. 
Nelson Corp., Herman, Moline, II}. 


RADIATORS, CAST IRON 
American Radiator Co., New York 


Crane Co., Chicago, Iil. 
Kewanee Boiler Corp., Kewanee, Ill. 


RADIATORS, COPPER 
Modine Mfg. Co., Racine, Wis. 


RADIATORS, INDIRECT 
American Radiator Co., New York 


RECEIVERS, AIR 
Kewanee Boiler Corp., Kewanee, II}. 
Nash Engineering Co., So. Nor- 
walk, Conn. 

Philadelphia Pipe Bending Co., 
Philadelphia, 

Roessing Mfg. Co., Sharpsburg, Pa. 


RECEIVERS, AMMONIA 
Carbondale Machine Co., Carbon- 
dale, Pa. 





RECEIVERS, CONDENSATION 


American District Steam Co., No. 
Tonawanda, N. Y. 

Crane Co., Chicago, IIl. 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Illinois Engineering Co., Chicago 

Nash Engineering Co., So. Nor- 
walk, Conn. 

Roessing Mfg. Co., Sharpsburg, Pa. 

Skidmore Corp., St. Joseph, Mich. 


RECLAIMERS, yeah 


Frank Heater & Eng. Co., E., 
Buffalo, N. Y. 
Nichols Products Corp., Detroit 


REFRIGERATING APPARATUS 
Baker Ice Machine Co., Omaha, 


ebr. 
Carbondale Machine Co., Carbon- 
dale, Pa. 
Crane Co., Chicago, III. 
Roessing Mfg. Co., Sharpsburg, Pa. 
York Ice Machinery Corp., York, Pa. 


REFRIGERATION, 
CENTRIFUGAL 


Carrier Engineering Corp., New- 
ark, N. J. 


REGULATORS, BOILER FEED 
(See Governors, Boller Feed) 


REGULATORS, DAMPER 


American District Steam Co., No. 
Tonawanda, Y. 

American Radiator Ce., New York 

Bserber-Colman Co., Rockford, Ill. 

Cook Electric Co., "Chicago, Ill, 

Crane Co., Chicago, Il. 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Illinois Engineering Co., Chicago 

Mason Regulator Co., Boston 

Powers Regulator Co., Chicago, Ill. 

Sarco Co., Inc., New York City 

Warren Webster & Co., Camden, 
New Jersey 


REGULATORS, HUMIDITY 


American Moistening Co., Provi- 
dence, R. I. 

Carrier Engineering Corp., New- 
ark, N. J. 

Grinnell Co., Inc., Providence, R. I. 

Johnson Service Co., Milwaukee 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Mason Regulator Co., Boston 

Parks-Cramer Co., Fitchburg, Mass. 

Powers Regulator Co., Chicago, III. 


REGULATORS, PRESSURE 


American District Steam Co., No. 
Tonawanda, N. Y. 

American Radiator Co., New York 

Crane Co., Chicago, ll. 

Davis Regulator Co., Chicago 

Illinois Engineering Co., Chicago 

Mason Regulator Co., Boston 

Strong, Carlisle & Hammond Co., 
Cleveland 


REGULATORS, PRESSURE, FOR 
OXY-ACETYLENE WELDING 
AND CUTTING 


Air Reduction Sales Co., New York 


REGULATORS, ROOM 
TEMPERATURE 
American Radiator Co., New York 
Barber-Colman Co., Rockford, IIl. 

Cook Electric Co., Chicago, Ill. 
Soper? Electric Co., Schenectady, 


Johnson Service Co., Milwaukee 

Mason Regulator Co.. Boston 

Minnea lis- Honeywell meguinter 
Co., Minneapolis, Minn 

Penn Heat Control Co.,  Philadel- 
phia 

Powers Regulator Co., Chicago 

Sarco Co., Inc., New York City 

Trane Co., The, La Crosse, Wis. 


REGULATORS, TEMPERATURE 
(Liquids, Gases, Etc.) 


American Radiator Co., New York 
Barber-Colmzin Co., Rockford, Ill. 
Bristol Co., Waterbury, Conn. 
Illinois Engineering Co., Chicago 
Jornson Service Co., Milwaukee 
Mason Regulator Co., Boston 
Minneapolis-Honeywell Regulator 
Co., inneapolis, Minn. 

Powers Reguiator Co., Chicago 
Sarco Co., Inc., New York City 


REGULATORS, WELDING 
APPARATUS 
Air Reduction Sales Co., New York 
Linde Air Products Co., New York 
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REHEATERS, AIR 
Nichols Products Corp., Detroit 
Trane Co., The, La Crosse, Wis. 


SAWS, HACK 
Crane Co., Chicago, Iil. 


SEPARATORS, AIR 
Crane Co., Chicago, Ill. 
Illinois Engineering Co., Chicago 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Strong, Carlisle & Hammond Co., 
Cleveland 


SEPARATORS, AMMONIA 


Carbondale Machine Co., Carbon- 
dale, Pa. 


SEPARATORS, OIL 


Crane Co., Chicago, Ill. 
Illinois Engineering Co., Chicago 


National Pipe Bending Co., New 
Haven, Conn. 

Strong, Carlisle & Hammond Co., 
Cleveland 

Warren Webster & Co., Camden, 
New Jersey 


SEPARATORS, STEAM 


Crane Co., Chicago, Ill. 

Illinois Engineering Co., Chicago 

Power Piping Co., Pittsburgh 

Strong, Carlisle & Hammond Co., 
Cleveland 

bat a Webster & Co., Camden, 


SHEET METAL WORK 
Nichols Products Corp., Detroit 


SHIELDS, VALVE STEM 
York Ice Machinery Corp., York, Pa. 


SOFTENERS, WATER, 
AUTOMATIC 
Crane Co., Chicago, Ill. 


SPRAY COOLING SYSTEMS 
(See Systems) 


SPRAY NOZZLES 
(See Nozzles, Spray) 


SPRINKLER HEADS 
(See Heads, Sprinkler) 


STEAM COCKS 
(See Cocks, Steam) 


STEEL, SHEET 


Youngstown Sheet & Tube Co., 
Youngstown, Ohio 


STOCKS AND DIES 
Crane Co., Chicago, Il. 


STOKERS 
Detroit Stoker Co., Detroit 


STOKERS, MECHANICAL 
Detroit Stoker Co., Detroit 


STOKERS, SIDE CLEANING 
Detroit Stoker Co., Detroit 


STOKERS, UNDERFEED 
Detroit Stoker Co., Detroit 


STOPS, ENGINE 


Strong, Carlisle & Hammond Co., 
Cleveland 


STRAINERS, STEAM 


Illinois Engineering Co., Chicago 

Sarco Co., Inc., New York City 

Strong, Carlisle & Hammond Co., 
Cleveland. 

Warren Webster & Co., 


Camden, 


STRAINERS, WATER 
Crane Co., Chicago, Il. 
Illinois Engineering Co., Chicago 
Sarco Co., Inc., New York City 
Strong, Carlisle & Hammond Co., 


SUPPORTS, PIPE, OAST IRON 


(For Underground Conduit) 
Ric-wil Company, The, Cleveland 


SWITCHES, PNEUMATIC 
Powers Regulator Co., Chicago 


SYSTEMS, AIR CONDITIONING 

American Air Filter Co., Inc., 
Louisville, Ky. 

American Blower Corp., Detroit 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, N. J. 

Clerage Fan Co., Kalamazoo, Mich. 

Grinnell Co., Inc., Providence, R. 1. 

Maryland Air Conditioning Corp., 
Baltimore, da. 

Parks-Cramer Co., Fitchburg, Mass. 

Trane Co., The, Crosse, W 


SYSTEMS, AIR COOLING 


Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, N. J. 

Clarage Fan Co., Kalamazoo, Mich. 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Trane Co., The, La Crosse, Wis. 


SYSTEMS, AIR DRYING 


Buffalo Forge Co., Buffalo, N. Y. 
Carrier Engineering Corp., New- 


ar . Je 

Clarage Fan Co., Kalamazoo, Mich. 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Nichols Products Corp., Detroit 

Trane Co., The, La Crosse, Wis. 


SYSTEMS, AIR WASHING 


American Moistening Co., Provi- 
dence, R. I. 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, New Jersey 

Clarage Fan Co., Kalamazoo, Mich. 

Meryland Air Conditioning Corp., 
Baltimore, Md. 


SYSTEMS, DRYING 
Nichols Products Corp., Detroit 


SYSTEMS, DUST COLLECTING 


American Air Filter Co., Inc., 
Louisville, Ky. 

Buffalo Forge Co., Buffalo, N. Y. 

Clarage Fan Co., Kalamazoo, Mich. 

Garden City Fan Co., Chicago 

Nichols Products Corp., Detroit 


SYSTEMS, EXHAUST 
Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Co., Kalamazoo, Mich. 
Nichols Products Corp., Detroit 


SYSTEMS, HEATING, BLOWER 
Buffalo Forge Co., Buffalo, N. Y. 
Clarage Fan Oo., Kalamazoo, Mich. 
Nichols Products Corp., Detroit 


SYSTEMS, HEATING, 
INDUSTRIAL 


Nichols Products Corp., Detroit 


SYSTEMS, HEATING, VACUUM 
Ames Pump Co., New York City 
Barnes & Jones, Jamaica Plain, 
Massachusetts 

Crane Co., Chicago, Ill. 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Illinois Engineering Co., Chicago 
Nash Engineering Co., So. Nor- 
walk, Conn. 

Sarco Co., Inc., New York City 
Trane Co., The, La C Wis. 
Warren Webster & Co., 


~ J 


Camden, 


SYSTEMS, HEATING, VAPOR 
American District Steam Co., N, 
Tonawanda, New York 

Barnes & Jones, Jamaica Plain, 
Massachusetts 

Hoffman Specialty Co., Waterbury, 


onn. 
Illinois Engineering Co., Chicago 
Sarco Co., Inc., New York City 
Trane Co., The, Crosse, Wis. 
Warren Webster & Co., Camden, 


SYSTEMS, HEATING, WATER 
Barnes & Jones, Jamaiea Plain, 
chusetts 

Crune Co., Chicago, IIl. 


Frank Heater & Eng. Co., Inc., 
O. E., Buffalo, N. Y. 
Nash Engineering Co., So. Nor- 











Cleveland. 


walk, nn. 











-is your assurance that 
the best working con- 
ditions for product and 
employees will be 
maintained in your 
plant continuously 
uniformly and most 
economically. 


Parks -Cramer Company 


y 
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Park6 Climate 
ee 


is serving 67 industries 
in 13 countries. Manu- 
facturers of all types of 
devices, we can recom 
mend impartially. Send 
for portfolio telling what 
we have done for others. 





not stand u 
time. The 


ROESSING MANUFACTURING Co. 


Sharpsburg Station 
PITTSBURGH, PA., U.8.A. 


OESSIN 
FLANGES 


You can increase production effi- 
ciency by eliminating joints that will 
under hard work and 
OESSING Forged Steel 
Perfect Fitting Flanges are electric- 
ally welded to the pipe. 
for leaks there due to strain or cor- 
rosion. The pulling up of FOUR bolts 
make the rest of the task a mechan- 
ical mathematical certainty. 











Whatever 

your need, 

Pipe Coils, 

Pipe Bends, 
Fabricated Pip- 

ing of the most 
complex nature, 
allcanbe furnished 
quickly by Roessing. 





































No chance 

















Pipe Coils 
furnished 
with Roessing 
Forged Steel 
Electrically 

Welded Flanges 
give longer life, 
greater economy 
and tremendously 


increased efficiency. 
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The UNIT HEATER 
SPECIAL 


Our Bulletin No. 531 de- 
scribes this trap fully. It is ideal 
for draining unit heaters. 
Absolutely will not back water 
up in the heater. Can be used 
on any pressure vacuum up to 
100 Ibs. Angle or straightway 
connection. 


WRITE FOR BULLETIN TODAY 












W. H. NICHOLSON & COMPANY 


144 OREGON STREET . WILKES-BARRE, PENNA. 








The longer last- 
ing iron pipe for 
use where con- 
ditions of serv- 
ice are severe. 


<TONCAN:> 


OPPER *e,9* 
mote. DEN-UM 


<0) a i = 


Write for book “Pipe for Permanence” 


REPUBLIC STEEL 


CORPORATION 


GENERAL OFFICES “QR 


NATIONAL COILS 


48 YEARS’ REPUTATION FOR EXCELLENCE 
IN WORKMANSHIP AND MATERIALS 


SERVING ALL 
INDUSTRIES _. 








YOUNGSTOWN, ONnIO 















you may order Na- 
tional Coils in Iron, 
Steel, Brass, Copper 

Monel, Nickel. Salace. 
Allegheny, Wrought 
Iron, Stainless Iron, 
Seamless Toncan. 


Also makers of Stor- 
age Heaters, Instanta- 
neous Heaters, Feed 
Water Heaters. 


NATIONAL 


PIPE BENDING CO. 
Est. 1883 


122 River St., New Haven, 
Connecticut 


Boston 
New York 
Philadelphia 




















yr Oil or Gas Fired For 
Heating Industrial Buildings 


For efficient heating of floor areas of from 
10,000 to 500,000 sq. feet without need for 
boiler, boiler plant and equipment. More 
uniform, flexible and economical than 
steam or hot water systems. 


4 2 Installed and Ser- 
gr Our Own Organization. 
Write Fe, Descriptive Bulletins. 


Nichols Air Heater 
Unit Type Gas Fi 


NICHOLS PRODUCTS CORPORATION 


DIVISION OF ROSS INDUSTRIES CORPORATION 


122 E. 42nd ST... NEW YORK, N. Y 
PITTSBURGH PORTLAND, ORE 


12953 GREELEY AVE., 
CLEVELAND 


DETROIT, MICH. 
CHICAGO 
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SYSTEMS, ICE WATER 


Carbondale Machine Co., Carbon- 
dale, Pa. 


SYSTEMS, ICE WATER 
COOLING 


Carbondale Machine Co., 
dale, Pa, 


Carbon- 


SYSTEMS, INSULATION FOR 
UNDERGROUND PIPING 
Ric-wil Company, Cleveland, O. 
SYSTEMS, MULTIPLE UNIT 
REFRIGERATING 


Carbondale Machine Co., 
dale, Pa. 


Carbon- 


SYSTEMS, SECTIONAL 
. CONTROL 


Barber-Colman Co., Rockford, Ill. 

Minneapolis-Honeywell Regulator 
Co., inneapolis, Minn. 

Trane Co., The, La Crosse, Wis. 


SYSTEMS, SPRAY COOLING 
Buffalo Forge Co., Buffalo, N. Y¥. 


SYSTEMS, TEMPERATURE 
CONTROL 


American Radiator Co., New York 

Barber-Colman Co., Rockford, III. 

Bristol Co., Waterbury, Conn. 

Carrier Engineering Corp., New- 
ark, New Jersey 

Foxboro Co., The, Foxboro, Mass. 

General Electric Co., Schenectady, 


Illinois Engineering Co., Chicago 

Jchnson Service Co., Milwaukee 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

ar. lis- money went Regulator 
Co., inneapelis, Minn. 

Penn Heat Controi Co., 
phia 

Powers Regulator Co., Chicago 

Sarco Co., inc., New York 

Trane Co., The, La Crosse, Wis. 


Philadel- 


SYSTEMS, VENTILATING 


American Blower Corp., Detroit 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 
ark, New Jersey 

Clarage Fan Co., Kalamazoo, Mich. 

Maryland Air Conditioning Corp., 
Baltimore, Md. 

Nelson Corp., Herman, Moline, Ill. 

Nichols Produets Corp., Detroit 

Trane Co., The, La Crosse, Wis. 

Wing Mfg. Co., L. J.,. New York 


TANKS, ACETYLENE GAS 


Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


TANKS, AMMONIA 
Carbondale Machine Co., Carbon- 
dale, Pa. 
TANKS, EXPANSION 
American Radiator Co., New York 


TANKS, RECEIVER 
Warren Webster & Co., Camden, 
TEMPERATURE CONTROL 


(See Systems, Temperature 
Control) 


THERMOMETERS, INDICATING 
AND RECORDING 
(See Instruments, Indicating and 


Recording) 
THERMOSTATS 
(See Regulators, Room Tempera- 
ture 


TORCHES, BLOW, ACETYLENE 
Linde Air Products Co., New York 


TORCHES, CUTTING, WELDING, 
OXY-ACETYLENE 


Air Reduction Sales Co., New York 


Linde Air Products Co., New York 





TOWERS AND PONDS, 
COOLING 


Buffalo Forge Co., Buffalo, N. Y¥ 


TRAPS, AIR 


Anteseen Co., The V. D., Cleve- 
an 
Armstrong Machine Works, Three 


Rivers, Mich. 


TRAPS, AMMONIA 


Armstrong Machine Works, Three 
Rivers, Mich. 

Carbundale Machine Co., 
dale, Pa. 


Carbon- 


TRAPS, BLAST 


American District Steam  Co., 
North Tonawanda, N. Y. 

American Radiator Co., New York 

Armstrong Machine Works, Three 
Rivers, Mich. 

Barnes & Jones, 
Mass. 

Crane Co:, Chicago, Ll. 

Hoffman Specialty Co., Waterbury, 


Jamaica Plain 


Conn. 
[llinois Engineering Co., Chicago 
Sarco Co., Inc., New York City 


Strong, Carlisle & Hammond Co., 
Cleveland 

Trane Co., The, La Crosse, Wis. 

Warren Webster & Co., Camden, 


TRAPS, GASOLINE 


Anderson Co., The V. D., Cleve- 


land, 

Armstrong ppetene Works, Three 
Rivers, Mich 
TRAPS, OIL AND GREASE 


Armstrong Machine Works, Three 
Rivers, Mich. 

Strong, Carislie & Hammond Co., 
Cleveland 


TRAPS, RADIATOR 
(See Valves, Radiator Return 
Line) 


TRAPS, STEAM 


American District Steam Co., 
Tonawanda, N 
Anderson Co., The Vv. D., Cleve- 


No. 


land, O. 

Armstrong Machine Works, Three 
Rivers, Mich. 

Barnes & Jones, Jamaica Plain, 
Massachusetts 

Crane Co., Chicago, Ill. 

Hoffman Specialty Co., Waterbury, 
Conn. 

{linois Engineering Co., Chicago 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Powers Regulator Co., Chicago 

Sarco Co., Inc., New York City 

Strong, Carlisle & Hammond Co., 
Cleveland 

Trane Co., The, La Crosse, Wis. 

“oe Webster & Co., Camden. 


TRAPS, VACUUM 


Armstrong Machine Works, Three 
Rivers, Mich. 


Barnes & Jones, Jamaica Plain 


Massachusetts 
Crane Co., Chicago, Ill. ’ 
Illinois Engineering Co., Chicago 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Sarco Co., Inc., New York City 
Strong, Carlisle & Hammond Co., 


Cleveland 
Trane Co., The, La Crosse, Wis. 
Warren Webster & Co., Camden, 
N. J. 


TUBE COUPLINGS 
(See Couplings, Tube) 


TUBES, BOILER 
Crane Co., Chicago, Ill. 


Reading Iron Co., Reading, Pa. 
Roessing Mfg. Co., Sharpsburg, Pa. 


TUBING, ALUMINUM 
Bush Mfg. Co., Hartford, Conn. 


TUBING, ALUMINUM, 
FABRICATED 


Bush Mfg. Co., Hartford, Conn. 


TUBUNG, BRASS AND COPPER 


Bush Mfg. Co., Hartford, Conn 
Crane Co., Chicago, IIl. 
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TUBING BRASS AND COPPER, 
FABRICATED 


Bush Mfg. Co., Hartford, Conn. 


TUBING, STEEL, FINNED 
Bush Mfg. Co., Hartford, Conn. 


TURBO BLOWERS 
(See Blowers, Turbo) 


UNIONS 


Dart Mfg. Co., E. M., Providence, 
R. L 


UNIT HEATERS 
(See Heaters, Unit) 


UNIT VENTILATORS 
(See Ventilators, Unit) 


ACUUM CLEANING 
” APPARATUS 
American Radiator Co., New York 


VALVE RESEATING MACHINES 
(See Machines) 


VALVES, AIR LINE 
Hoffman Specialty Co., Waterbury, 


Conn. 
Kernedy Valve Mfg. Co., Elmira, 


VALVES, AIR RELIEF 
American Radiator Co., New York 


Crane Co., Chicago, Ill, 
Ke nnedy Valve Mfg. Co., Elmira, 
N. Y¥. 


VALVES, ALARM FOR 
SPRINKLER SYSTEMS 
Co., Chicago, Ill. 
Grinnell Co., Inc., Providence, R. I. 
Kunnedy Valve Mfg. Co., Elmira, 
SM. ¥. 


VALVES, AMMONIA 
Ycrk Ice Machinery Corp., York, Pa. 


VALVES, ANGLE 
Reading-Pratt & Cady Co., Inc., 


Bridgeport, Conn. 
Sectt Valve Mfg. Co., Detroit 


VALVES, ANGLE, GLOBE AND 
CROSS 


Crane Co., Chicago, Il. 
Grinnell Co., Inc., Providence, R. I. 
Kennedy Valve Mfg. Co., Elmira, 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 

Scott Valve Mfg. Co., Detroit 

Strong, Carlisle & Hammond Co., 
Cleveland 


VALVES, AUTOMATIC 


Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 


VALVES, BACK PRESSURE 
Crrne Co., Chicago, Ill. 
Davis Regulator Co., Chicago 
Illinois Engineering Co., Chicago 
Kennedy Valve Mfg. Co., Elmira, 


Me Ue 
Linde Air Products Co., New York 
Scott Valve Mfg. Co., Detroit 


VALVES, BALANCED 


Crane Co., Chicago, IIl. 

Davis Regulator Co., Chicago 
General Electric Co., Schenectady 
Illinois Engineering Co., Chicago 
Kennedy Valve Mfg. Co., Elmira, 


N. Y. 
Strong, Carlisle & Hammond Co., 
Cleveland 


VALVES, BLOW-OFF 
Crene Co., Chicago, Ill. 
Kennedy Valve Mfg. Co., Elmira, 


Strong, Carlisle & Hammond Co., 
Cleveland 


VALVES, BOILER FEED 
Crane Co., Chicago, Il. 


VALVES, CONTROL FOR GAS 
AND LIQUIDS 
Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady 
ov Valve Mfg. Co., Elmira, 


VALVES, CONTROL FOR 
SPRINKLER SYSTEMS 


Crane Co., Chicago, IIl. 
Grinnell Co., Inc., Providence, R. I. 
tod Valve Mfg. Co., Elmira, 


VALVES, DIAPHRAGM 
meonety Valve Mfg. Co., Elmira, 


Powers Regulator Co., Chicago 


VALVES, DRY PIPE, FOR 
SPRINKLER SYSTEMS 


Grinnell Co., Inc., Providence, R. I. 
sd Vaive Mfg. Co., Elmira, 


VALVES, EXHAUST RELIEF 
Davis Regulator Co., Chicago 


VALVES, EXHAUST AND 
RELIEF 


Crane Co., Chicago, Ill. 

Illinois Engineering Co., Chicago 

od Valve Mfg. Co., Elmira, 
N. 


Mason Regulator Co., Boston 
Scott Valve Mfg. Co., Detroit 


VALVES, FLOAT 


Crane Co., Chicago, Ill. 

Davis Regulator Co., Chicago 
{llinois Engineering Co., Chicago 
coenety Valve Mfg. Co., Elmira, 


VALVES, FLOAT, AMMONIA 
Keanety Valve Mfg. Co., Elmira, 


VALVES, FUEL OIL 


Crane Co., Chicago, Ill. 
Kennedy Valve Mfg. Co., Elmira, 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 


VALVES, GAS REGULATING 


Crane Co., Chicago, Ill. 
Kennedy Valve Mfg. Co., Elmira, 


N. Y. 
Strong, Carlisle & Hammond Co., 
Cleveland 


VALVES, GATE 
American District Steam Co., No. 
Tonawanda, N. Y. 

American Radiator Co., New York 
Crane Co., Chicago, Ill. 

Jenkins Bros., New York 
meaneey Valve Mfg. Co., Elmira, 


Reading-Pratt & Cady Co., Inc., 


Bridgeport, Conn. 
Scott Valve Mfg. Co., Detroit 


VALVES, GATE, AMMONIA 
eenety Valve Mfg. Co., Elmira, 


VALVES, GLOBE 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 
Scott Valve Mfg. Co., Detroit 


VALVES, anee CONTROL, 


mranety Valve Mfg. Co., Elmira, 


VALVES, HEATING CONTROL, 
ELECTRIC 


American Radiator Co., New York 
Barber-Colman Co., Rockford, Ill. 
Illinois Engineering Co., Chicago 
tm ed Valve Mfg. Co., Elmira, 


VALVES, HYDRAULIC 
Crane Co., Chicago, Ill. 
Reenaty Valve Mfg. Co., Elmira, 


Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 


ad Valve Mfg. Co., Elmira, 


VALVES, 


CHECK 


Crane Co., Chicago, Ul. 
Kennedy Valve Mfg. Co., Elmira, 


Reading-Pratt & Cady Co., Inc., 


Hoffman Specialty Co., Waterbury, 


Strong, Carlisle & Hammond Co., 
Cleveland 
Scott Valve Mfg. Co., Detroit 


VALVES, MODULATING OR 
GRADUATING 





Airco Oxygen 
Airco Acetylene 
Airco-Davis- 
Bournonville 
Welding and 
Cutting 
Apparatus 
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Welded pipe instal- 

lations, permanent- 
ly leak-free will 

ensure your 
eustomers 
complete sat- 
isfaction and 

helpto create 

a lasting con- 
fidence in 

your busi- 

ness. 


And the use 
of Airco-D-B equip- 
ment in welding 
these installations 
will ensure a better 
job and generally 
at less cost to you. 





AIR REDUCTION 
SALES COMPANY 


Lincoln Bldg., E. 42nd St., NewY ork City 












-- 


a moment. 


TIONING. 


now. 


If you knew that a $3.00 investment 
now might bring you a thousand dol- 
lar saving later, you'd not hesitate for 


That little investment, however, may 
save far more than a thousand dollars 
for you, if it’s in a year's subscription 
for Heatinc, Pirinc and Ar Conpr 


If you've been gettin 
right along, you know 

id articles that have been 
and the editorial schedule for 
few months shows that better ones 
are on the way. 


Don’t miss an issue. Send your check 
now for $3.00, or, if you wish, we will 
bill you later — but get your name in 























[; 


this journal 
e many splen- 
rinted 
e next 


1900 Prairie Avenue 





Heatine, Prewe and 
Am ConpiTIONING 


Chicago, Illinois 








Bridgeport, 


Conn. 
Scott Valve Mfg. Co., Detroit 











‘onn. 
as 5 ad Valve Mfg. Co., Elmira, 
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TORRINGTON 
— FANS 


30 YEARS OF LEADERSHIP 


%K For every kind of equipment on 
which fans are used. » Com- 
pletely assembled, balanced 
and tested, ready to mount on 
motor shaft. 


Reveveees Brass - Steel - Aluminum - Any Finish. 


Send Sample or Blueprint, or Write Details. 


‘THE TORRINGTON MFG. CO. 


2 FRANKLIN STREET 
TORRINGTON 88 CONN. 


©) \) Sie 5) oto MAF 8 G 




















FRANK HEATER GINEERIN 


HEATERS COOLERS CONDENSERS EXCHANGERS RECLAIMERS 





Alr 
CONDITIONING 


increases sales 
and profits 


Uniform atmospheric 
conditions through- 
out the year reduce 
spoilage and rejects, 
stabilize production 
increase the morale o' 
an organization and 
generally improve the 
quality of nd roduct 
manufacture 


ND AIR 





MARYL 


CONDITIONING CORPORATION 
Main Office and Works Baltimore, Morylond 
REPRESENTATIVES IN PRINCIPAL CITIES 


HOTEL WINTON 


“Courtesy Always” 


YOUR HEADQUARTERS l] 
WHILE IN CLEVELAND | 


Under New Management 
FOLSON B. TAYLOR, MANAGER 
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VALVES, MOTOR OPERATED 

Barber-Colman Co., Rockford, Ill. 

Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn. 


VALVES, NEEDLE 


Crane Co., Chicago, Ill. 
Keenety Valve Mfg. Co., 


» Be 
Reading-Pratt & Cady Co., 
Bridgeport, Conn. 
Scott Valve Mfg. Co., Detroit 


VALVES, NON-RETURN 
Crane Co., Chicago, Il. 
Davis Regulator Co., Chicago 
Illinois Engineering Co., Chicago 
eonety Valve Mfg. Co., Elmira, 


bb we 
Reading-Pratt & Cady Co., 
Bridgeport, Conn. 
Scott Valve Mfg. Co., Detroit 
Strong, Carlisle & Hammond Co., 
Cleveland 


Elmira, 


Inc., 


Inc,, 


VALVES, POP 
Scott Valve Mfg. Co., Detroit 


VALVES, PRESSURE REDUCING 
AND REGULATING 
Air Reduction Sales Co., 
American District Steam Co., 
Tonawanda, New York 
Crane Co., Chicago, Ill. 
Illinois Engineering Co., 
maenety Valve Mfg. Co., 


New York 
No. 


Chicago 
Elmira, 


Linde Air Products Co., New York 

Mason Regulator Co., Boston 

Powers Regulator Co., Chicago 

Strong, Carlisle & Hammond Co., 
Cleveland 


VALVES, RADIATOR 


American District Steam Co., No. 
Tonawanda, N. 

American Radiator Co., New York 

Barnes & Jones, Jamaica Plain, 
Massachusetts 

Crane Co., Chicago, Ill. 


Hoffman Specialty Co., Waterbury, 
Connecticut 

Illinois Engineering Co., Chicago 

aeonety Valve Mfg. Co., Elmira, 


» We 
Trane Co., The, La Crosse, Wis. 
Warren Webster & Co., Camden, 
N. J. 
VALVES, RADIATOR, AIR, 
AUTOMATIC 
American Radiator Co., New York 
Crane Co., Chicago, IIl. 
Hoffman Specialty Co., Waterbury, 
Connecticut 
Kennedy Valve Mfg. Co., Elmira, 
Minnea olis-Honeywell Regulator 
Co., inneapolis, Minn. 
Sarco Co., Inc., New York City 


VALVES, > am RETURN 

American District , Co., No. 
Tonawanda, Y. 

American Radiator Co., New York 

Barnes & Jones, Jamaica Plain, 
Massachusetts 

Crane Co., Chicago, Ill. 

Hoffman Specialty Co., Waterbury, 
Connecticut 

Illinois Engineering Co., 

meenety Valve Mfg. Co., 


Chicago 
Elmira, 


Sarco Co., Inc., New York City 
Strong, Carlisle & Hammond Co., 
Cleveland 


Trane Co., The, La Crosse, Wis. 
bet yt Webster & Co., Camden, 


VALVES, RELIEF 


American Radiator Co., New York 
Crane Co., Chicago, Il. 


Illinois Engineering Co “hicego 

ed Valve Mfg. Cc Imira, 

Mason Regulator Co., Boston 

Scott Valve Mfg. Co., Detroit 
VALVES, SAY! 

Crane Co., Chicago 

Kernedy Valve Mfg. C« ‘luntira, 

N. Y¥. 

Scott Valve Mfg. Co, D te 
VALVES, SOLENO!I! 

General Electric Co., Sc} 

VALVES, STOP AND CHFOCK 


(See Valves, Non-Return) 
VALVES, THREE AND 
FOURWAY 

Crane Co., Chicago, IIl. 
meonety Vaive Mfg. Co., Elmira, 
Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 


' Crane 





VALVES, THROTTLE 
meonety Valve Mfg. Co., Elmira. 


Reading-Pratt & Cady Co., 
Bridgeport, Conn. 

Strong, Carlisle & Hammond Co., 
Cleveland 


Inc., 


VALVES, VACUUM BREAKING 


moony Valve Mfg. Co., Elmira, 
Scott Valve Mfg. Co., Detroit 


Skidmore Corp., St. Joseph, Mich. 


VALVES, VENTING, FOR 
RETURN MAINS 


(See ~atag Alr Heating) 


VENTILATING SYSTEMS 
(See Systems, Ventilating) 


VENTILATORS, FLOOR 
Clarage Fan Co., Kalamazoo, Mich. 


VENTILATORS, MUSHROOM 


Clarage Fan Co., Kalamazoo, Mich. 
Nichols Products Corp., Detroit 


VENTILATORS, ROOF 
Clarage Fan Co., Kalamazoo, Mich. 
Wing Mfg. Co., L. J., New York 


VENTILATORS, UNIT 


Diehl Mfg. Co., Elizabethport, N. J. 
Trane Co., The, La Crosse, Wis. 
Wing Mfg. Co., L. J., New York 


VENTS, AIR, HEATING 


American Radiator Co., New York 
Hoffman Specialty Co., Waterbury, 
Connecticut 
New York 


Sarco Co., Lc., 
Trane Co., The, La Crosse, Wis. 


VENTS, TRAP, STEAM 


American District Steam Co., No. 
Tonawanda, New York 
Barnes & Jones, Jamaica Plain, 


Massachusetts 
Hoffman Specialty Co., Waterbury, 
Connecticut 
Sarco Co., Inc., New York 
Trane Co., The, La Crosse, Wis. 
Warren Webster & Co., Camden, 


WALL BOXES, DIRECT- 
INDIRECT RADIATOR 
(See Boxes) 


WASHERS, AIR 


American Moistening Co., Provi- 
dence, R. 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., New- 


ark, ° 
Maryland Air Conditioning Corp., 
Baltimore, . 
Nichols Products Corp., Detroit 
WATER HEATERS 
(See Heaters) 


WATER LEVEL CONTROLS 
(See Controls, Water Level) 


WATER LEVEL INDICATORS 
(See Indicators, Water Level) 


WATER SOFTENERS 
(See Softeners, Water, Automatic) 


WELDING EQUIPMENT 
Air Reduction Sales Co., New York 
General Electric Co., Schenectady 
Linde Air Products Co., New York 


WELDING FLUXES 
Air Reduction Sales Co., New York 
Linde Air Products Co., New York 
WELDING ROD 
Air Reduction Sales Co., New York 
Linde Air Products Co., New York 
WHISTLES 
Co., Chicago, Ill. 


WIRE, WELDING 
Air Reduction Sales Co., New York 
Linde Air Products Co., New York 


WRENCHES, PIPE 
Bonney Forge & Tool Works, Al- 
lentown, 
Crane Co., Ill. 
WRENCHES, SPUD, RADIATOR 
American Radiator Co., New York 


a. 
Chicago, 
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January-December, 1931 
Heating, Piping and Air Conditioning 


Air Conditioning—General 


Heat or Humidity, by Edgar 8S. Miller. 

No. 1. January, 1931. p. 92. 
(Open for Discussion); comments on “It’s Not the Heat but 
the Humidity’; influence of wet bulb and dry bulb tempera- 
ety more advisable to say “It’s not the temperature but the 

eat.” 
The Factors in Air Conditioning for Human Comfort. 

No. 2. February, 1931. p. 129. 
Crowd poisoning theory; CO:; ionization; temperature; circu- 
lation and humidity. 
Effective Temperature—What It Means, by Edward F. Adolph. 

No. 6. June, 1931. p. 483. 
Physiological basis for effective temperatures; modes of heat 
loss from body; effective temperature lines; psychrometric 
chart; neutral atmospheres. 1 i. 
Saving Money in Motor Operation, by Louis Mackler. 

No. 8. August, 1931. p. 649. 
Electrical distribution systems; nature of connected load; re- 
sistance to current flow; over- and under-voltages; effect on 
heating devices; effect on motors; results of unbalanced volt- 
ages. 
Air Conditioning—A Discussion of Some of the Phenomena In- 
volved, by Edgar S. Miller. 

No. 9. September, 1931. p. 752. 
The term “hygroscopic”; static electricity and moisture re- 
gain; pH concentration; importance of knowing cause of 
temperature and humidity conditions; an example; stuffy sen- 
sation in crowded rooms; discomfort in high humidities; com- 
fort in various air environments; is electricity of paramount 
importance in air conditioning? 2 i. 
How Sound Is Controlled, by Vern O. Knudsen, 

No. 10. October, 1931. p. 815. 
Air conditioning and acoustics intimately related; attention 
to ventilating noise; noise tests; insulation of solid-borne 
noise; how transmissibility of an elastic support depends on 
frequency; typical example of insulating a machine; noise 
originating in equipment room; noise through ducts; air cur- 
rents; effect of humidity on acoustics; control of sound not 
guess-work. 6 i 
Comfort Zone in the Southwest. 

No. 11. November, 1931. p. 903. 
Upper limits of comfort zone in Texas. 
The Influence of Atmospheric Conditions on Health and 
Growth, by C. P. Yaglou. 

No. 11. November, 1931. p. 926. 
(Part I of the report to the committee on growth and de- 
velopment, White House conference on child health and pro- 
tection); seasonal variation in morbidity and mortality; en- 
vironmental factors in relation to respiratory diseases; 
seasonal variation in infantile mortality from respiratory and 
intestinal diseases in birth registration area of continental 
United States; environmental factors and intestinal diseases; 
geographic distribution of seasonal diseases according to sea- 
sonal temperature; seasonal variation in infantile mortality 
from all causes, New York City; geographic distribution of 
seasonal excess in infantile mortality rate according to sea- 
sonal temperature in a group of 41 large cities; influence of 
humidity, variability, wind, etc., upon infant mortality; prob- 
able optimum climate; seasonal variation in growth; atmos- 
pheric pollution; carbon monoxide. 6 i. 


The Influence of Atmospheric Conditions on Health and 
Growth, by C, P. Yaglou. 
No. 12. December, 1931. p. 1006. 

(Part II of the report to the committee on growth and de- 
velopment, White House conference on child health and 
protection); changes in composition and vitiation of air by 
respiratory and metabolic processes; physiological effects of 
temperature, humidity and air motion; measuring atmospheric 
conditions and their effects; optimum indoor conditions; effec- 
tive temperature chart with comfort zones superimposed; 
natural ventilation; mechanical systems; school room venti- 
lation—natural, mechanical and special; outdoor versus in- 
door life; bibliography. 2 i 


Air Conditioning in Industrial Processes, by Walter L. 
Fleisher. 

No. 3. March, 1931. p. 196. 
Unusual problems to meet in air conditioning for match 
manufacture; historical review; legislation; need of air con- 
ditioning; tipping machines; temperature and speed con- 
trolled; air conditions; amount of water evaporated; control; 
amount of water absorbed by air; air motion; cooling load; 
moisture in entering air; calculations for refrigeration re- 
quired; fans and heaters. 8 i. 


Insulation Decreases Load on Industrial Air Conditioning 
Plant by One-third, by Rush D. Touton. 
No. 6. June, 1931. p. 453. 

Central plant of Bayuk Cigars, Inc., Philadelphia, Pa.; amount 
corkboard used; insulation aids control; advantages of con- 
ditioning system; application of insulation; steam pipe pre- 
vents window condensation; processing rooms; insulating in- 
dustrial plants; savings made. 
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Office Building Rental Problem Simplified by Air Conditioning, 
by Ralph E. Phillips. 
No. 2. February, 1931. p. 124. 

Banks-Huntley office building, Los Angeles, Calif.; windows 
locked; acoustic treatment; air conditioning system in units; 
vacuum heating; mechanical exhaust systems; coolers for de- 
humidifiers on three levels; cooling tower; conditions main- 
tained; intakes; fan capacities and pressures; velocities in 
ducts; indicating instruments; cost of installation and opera- 
tion; advantages. 11 i 


Modern Heating and Air Conditioning Practices Applied to a 
Bank, by Samuel R, Lewis. 

No. 4. April, 1931. p. 310. 
Description of Ohio Bank building (Toledo); boilers suspended 
from structural steel; underfeed stokers; boiler protection 
scheme; control of centrifugal feed pumps; zoned vacuum 
system; conditioned air for deposit vaults; for banking spaces; 
window drafts prevented; chimney effect; carbon dioxide com- 
pressor; washers; motors; fans; sizé of air cooling plant; 
piping gas welded; heating and hot water systems; air in- 
ets. 


Air Conditioning Used to Increase Prestige and Attract Pat- 
ronage, by Louis L. Narowetz, Jr. 

No. 4, April, 1931. p. 295. 
Northern Trust Co. bank building (Chicago) air conditioned; 
four units used; diagram showing air distribution; air intro- 
duction; centrifugal refrigeration machine, pumps, and mo- 
tors; temperature indicating system. 4 i. 


45% Power Saving by Intermittent Control of Central Station 
Type Air Conditioning System, by Charlies 8, Leopold. 
No. 12. December, 1931. p. 989. 

How economy is obtained by intermittent operation; descrip- 
tion of air conditioning system and its control in aquatone 
press room of Edward Stern & Co., Inc., Philadelphia; aqua- 
tone printing; paper stretch; operation of refrigeration con- 
trol system and air conditioning control system; program 
clock times intermittent operation; charts show results ob- 
tained; power savings; conclusions. 11 i. 


Instruments Necessary to Control Air Conditioning. 

No. 5. May, 1931. p. 449. 
(Some Reports on Research); interview with M. M. Davidson, 
manager, Northern Trust Co. building, Chicago; use of resist- 
ance thermometers for keeping manager informed of condi- 
tions maintained; charts of typical conditions inside and out- 
side in summer and winter. 1 i 


The New Hotel Waldorf-Astoria—A Description of the Ven- 
tilating and Air Conditioning Systems, by the Staff of Clyde 
R. Place. 
No. 5. May, 1931. p. 369. Also see p. 275, April, 1931. 

Fans handle 1,000,000 c.f.m.; ducts; main kitchen; 12% of 
ventilating load conditioned; condensing water used in plumb- 
ing system; conditioning units; the ball room, removing heat 
from lights; plan of fan room. 


Heating and Air Conditioning the Cleveland Union Terminal, 
by J. W. Carrow. 

No. 3. March, 1931. p. 219. Also see p. 99, February, 1931. 
Ventilation; capacities of fans; air intakes; air changes; 
spray cools intake; duct work and expansion joints; motors; 
grilles; temperature regulation; dining, lunch room and bar- 
ber shop air conditioned; air supply; cool air for concession 
display cases; general service refrigeration; centrifugal 
pumps; designers and constructors of building. 


Heating and Air Conditioning Must Be Carefully Considered 
in Design of Buildings, by Mortimer Freund. 
No. 4. April, 1931. p. 288. 
Designer must know practical limitations; cooperation of 
architects and engineers; conferences; hotel floor plan re- 
vised; pipes in ventilating ducts; structural engineer; super- 
intendence; obstructing shafts; improper design a heavy pen- 
alty; ventilating riser diagram for apartment. 2 i. 
University Building Provides for Air Conditioning Studies. 
No. 6. June, 1931. p. 489. 
(Some Reports on Research—interview with E. V. Lippe); 
Medical and Dental Research building of University of Illi- 
nois; air problems; air experimentation room; conditions 
maintained; joining ceramic pipe. 1 i. 


Air Conditioning—Cleaning (Including Dust and 
Dust Collection) 


Operation and Maintenance of Air Filters, by W. G. Frank. 
No. 6. May, 1931. p. 378. 
Factors influencing performance of air filter; types; typical 
maintenance chart; cleaning frequency; diagram for; resist- 
ance; use of gage; maintenance during construction period; 
cleaning viscous cells; servicing dry type; automatic filters; 
removal of sludge; proper maintenance pays. 4 i. 
Cleaning Routine for Air Filters at Compressor Intake. 
No. 8. August, 1931. p. 667. 
Routine for cleaning 10-unit battery of filter cells installed 
at intake of 5,000 c.f.m. air compressor at Firestone Tire & 
Rubber Co, plant. 





te 
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Lint Collector for a Laundry, by W. H. Pierce. 

No. 5. May, 1931. p. 412. 
Construction of a lint collector for a clothes dryer in a laun- 
dry; baffles; cleaning. 
New Approach to Air Pollution Problems. 

No. 1. January, 1931. p. 94. 
(Interviews of interest); interview with R. D. MacLaurin; 
smoke laboratory in Cleveland; studies made; smoke abate- 
ment a research problem. 
Air Filters Aid Hay Fever Cases, by H. C. Murphy. 

No. 1. January, 1931. p. 14. 
Use of filters in hospitais quite general. 
Hay Fever, by D. 0. N. Lindberg. 

No. 3. March, 1931. p. 225. 
Discussion of “Hay Fever,” p. 843, October, 1930, issue; pollen 
dust only a single source of allergic reaction; washed air for 
hospitals. 
mas! Of June. 1931 p. 490 

o. 6. June, = L 

Review of article in Journal of Allergy by Bret Ratner; 
harmful effects of dust. 


Air Conditioning—Cooling 

Now Is the Time to Overhaul Air Cooling and Refrigerating 
Equipment, by R. C. Doremus. 

Vo 1. January, 1931. p. 1. 
Necessity of overhauling; systematic schedule; the com- 
pressor; suction and discharge valves; safety head; checking 
clearances; piston rings; piston rod and packing; crosshead 
and guides; motor; reassembling compressor; oil, liquid and 
scale traps; condensers; receiver; direct expansion piping; 
brine piping; acidity of brine; water piping; pumps; refrig- 
erant; insulation; ‘instruments; fans; electrical equipment. 
44, 
Controlled Cooling Is Profitable, by Malcolm Tomlinson. 

No. 2. February, 1931. p. 113. 
Machines replace human labor to advantage; cooling by evap- 
oration; candy industry needs controlled humidity; advan- 
tages of automatic control; example; savings. 5 i. 
Avoiding Shock When Leaving Air Conditioned Spaces. 

No. 6. June, 1931. p. 457. 
Excerpt from talk of Eugene D. Milener before natural gas 
department of American Gas Association; reasons for main- 
taining a balance between inside and outside conditions. 


Improved Compressor Operation a Road to Air Conditioning 
Economy, by John C. Reed and Edgar E. Ambrosius. 

No. 9. September, 1931. p. 746. 
Indicator cards and their use; clearance; packing; apparent 
volumetric efficiency; real volumetric efficiency; superheating 
effect; reduction of cylinder pressure below that in suction 
line; economical pipe sizes; speed of compressor; valves; 
jacket water; overall volumetric efficiency; compression ratio. 
,  ® 


Air Conditioning for Egg Storage a Complex Problem, by 


Cc. E. Baker. 

No. 8. August, 1931. p. 664. 
Temperature and humidity; odors; what air conditioning 
does; chemical factors; carbon dioxide. 

Alr Purity of Economic Importance, by F. E,. Hartman. 

No. 8. August, 1931. p. 665. 

Use of ozone in air conditioning for egg storage; circulation; 
cost of ozone; brief discussion by John H. Ruckman. 
Experiences in Air Conditioning Office Buildings, by Samuel 
R. Lewis. 

No. 7. July, 1931. p. 541. 

Problems in comfort conditioning; shafts are chimneys; win- 
dows; unit systems; air inlets; corridors as return ducts; re- 
quirements of office conditioning plants; a typical system; 
use of unit coolers; cost of conditioning offices. 9 i 

Cold Water to Circulate Through Radiators in Summer. 

No. 1. January, 1931. p. 93. 

(interviews of Interest); research laboratory of A. O. Smith 
Co., Milwaukee; interview with E. W. Burgess; the building; 
windows sealed; columns accommodate piping; air supply; 
cold water circulated in radiators in summer. i. 

Selecting CO: Air Cooling Equipment, by A. N. Chandler. 

No. 9. September, 1931. p. 756. 

Compressors and their location; condensers; Btus removed in 
condenser per ton of refrigeration—single compression; size 
of condenser; oil traps and suction separators; receiver; size 
of receiver; evaporating equipment; cooling tower and water 
pumps; pipe connections; plan of typical plant in a theater. 
8 i. 


Air Conditioning for Homes—Cooling, by S. M. Anderson. 
No. 5. May, 1931. p. 410. 
Amount of cooling; provisions for future cooling; spray cool- 
ing unit; deep wells; amount of water; refrigeration equip- 
ment; dampers; control. 4 i. 
Ba'timore & Ohio Air Conditions Its “Columbian.” 
No. 7. July, 1931. p. 560. 
B. & O. announces first completely air conditioned train. 5 i. 


Air Conditioning—Humidifying and 
Dehumidifying 

An Introduction to Drying. by Malcolm Tomlinson, 

No. 6. June, 1931. p. 473. 
Drying known by various names; seven fundamental meth- 
ods; selecting the method; air movement; drying factors; 
vapor pressure; vacuum and boiling point; vaporization— 
absorption; heat required; rate of drying; drying with air; 
with superheated steam; classification of driers; drying cycle; 
drying curve. 6 i. 
Charts Show Fundamentals of the Drying Process, by Mal- 
colm Tomlinson, 

No. 12. December, 1931. p. 1017. 
The factors involved in drying; effect of the factors on the 
drying rate; relative humidity recorders; valves, switches, 


etc.; fundamentals of the drying process charted; the neces- 
sity for proper control. 8 i. 
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Helium as Medium in Drying, by Charles S. Mann. 

No. 2. February, 1931. p. 188. 
Comments on “Helium as a Circulating Medium in Drying 
Operations,” November, 1930, issue; loss of helium in batch 
drying process. 
Maintenance of Air Washers, by Samuel R. Lewis. 

No. 6. June, 1931. p. 536. 
(“Open for Discussion”); comments on “Maintenance of Air 
Conditioning Equipment,” by William A. Hanley, November, 
1930, issue; construction of a non-metallic air washer; water- 
tight roof for protection. 1 i, 


Practical Results of Air Conditioning in Textile Mills, by 
James W. Cox, Jr. 

No. 1. January, 1931. p. 30. 
Necessity for air conditioning; acceptance by operators; how 
moisture affects raw materials; definite conditions vital; re- 
sults obtained. 1 i. 
Air Conditioning Vital in Silk Spinning. 

No. 4. April, 1931. p. 358. 
(Some Reports on hesearch—interview with M. L. Duck- 
man); description of silk mill of Oscar Heineman Corp. (Chi- 
cago); strength and humidity; records important; recircula- 
tion; preventing condensation; humidification; exhaust system 
for receiving room; testing the threads. 8 i. 


Air Conditioning of Press Rooms, by I. C. Baker. 

No. 7. July, 1931. p. 553. 
(From address at convention of United Typothetae of Amer- 
ica); properties of air; necessity of humidification; variations 
in outside air; effect on paper, paper manufacturers, press 
room operation; temperatures and humidities for press rooms; 
initial and operating costs of conditioning with and without 
refrigeration; savings. 6 i. 
Uses of Air Conditioning Equipment in the Manufacture of 
Gas, by Malcolm Tomlinson. 

No. 8. August, 1931. p. 685. 
Reaction necessary for removal of hydrogen sulphide from 
gas depends on presence of water; correct humidity for gas 
stream determined; effect of control of humidity, 


Unit Conditioners Supplement Central Air Conditioning Sys- 
tems, by Rush D. Touton. 

No. 10. October, 1931. p. 832. 
Wide range of atmospheric conditions in a cigar plant offers 
opportunities for use of unit air conditioners; central systems 
used; fifteen units provide flexibility for curing process; pack- 
ing departments kept at lower dew points; conditioning a 
department to be enlarged; prepared tobaccos kept cool and 
moist; unit used in conjunction with larger circulation sys- 
tem; pre-conditioning arrangement; unit conditioner permits 
additional production. 3 i 
Humidity Controlled in Produce Terminal, 
Baker. 

No. 1. January, 1931. p. 36. 
Pennsylvania Produce Terminal, Philadelphia; cold water 
from wells; operation of compressors; control of brine flow; 
control of relative humidity; sprinkler pipes filled with brine 
to prevent freezing. i. 
Flexibility Keynote of Air Conditioning System for Com- 
bined Office Building and Laboratory, by W. R. Woodward, 

No. 9. September, 1931. p. 763. 
12-story building at East Pittsburgh works of Westinghouse 
Electric and Manufacturing Company air conditioned; advan- 
tages of cleaning air; heat load varies; conditions maintained; 
air conditioning the laboratory; unit areas individually con- 
trolled; air discharged at high level; three stacks remove 
heat; the question of windows; control; air conditioning the 
oeete control; return air; windows padlocked; condensa- 
tion. i, 
Indicating Instruments Aid Operation of Heating and Air 
Conditioning System, by S. A. McGuire. 

No. 1. January, 1931. p. 15. 
American Academy of Arts and Letters Building, New York; 
forced draft when firing up; air is washed; discharge and 
duct velocities; control of wet and dry bulb temperatures; 
controlling temperature in room with skylight; thermometers 
and sages: reheaters and preheaters; test of ventilation sys- 
tem. 11 i. 
Heating and Humidifying Art Museums, by Samuel R. Lewis. 

No. 11. November, 1931. p. 910. 
Difficulties in heating such buildings; pre-warmed air in- 
troduced at doors; section through air conditioning equip- 
ment in Toledo Museum of Art; inlets; long radiators in 
recesses in baseboard; studies made with models; humidity; 
arrangement of air distribution system; walls and roof in- 
sulated; air supply to offices; “platter” ceilings; unit heaters 


by Clarence E. 


for stage in auditorium; hot water heating system zoned; 
skylights whitewashed in summer. 9 i 
Air Conditioning for Homes—Humidification, by 8S. M. An- 
derson. 

No. 4. April, 1931. p. 306. 
Window condensation tests; single and double windows; 


maintaining proper conditions; amount of heat necessary; 

amount of water evaporated; necessity of control; photo- 

electric cell used to control humidity; typical calculations. 4 1. 
Air Conditioning—Ventilating 

“Deflector Treatment,” by Henry G. 


p. 95. 


Registers Respond to 
Schaefer. 
No. 1. January, 1931. 


Exhaust register discharged air; installation of deflector 
cured it; top supply register refused to emit air; how de- 
flector corrected the fault. A 


Duct Made from O'd Drums. 
No. 3. March, 1931. p. 274. 
Exhaust duct in welding shop made by welding old carbide 
drums together. 1 i. 
Re-Routing Ducts Without Charts, by Henry G. Schaefer. 
No. 4. April, 1931. p. 316. 
Rule-of-thumb for changing duct sizes; typical case; advan- 
tages of use. 
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Turning Blades Reduce Duct Elbow Losses, by F. E. Wertheim. 
No. 11. November, 1931. p. 915. 
Importance of proper duct design; duct adjacent to elbow; 
typical elbows; aspect and radius ratio; chart for designing 
square elbows with turning blades; example shows use; 
bibliography. 7 i 
Ventilating and Piping a Modern Laundry, by W. H. Pierce, 
No. 7. July, 1931. p. 572. 
American Institute of Laundering at Joliet, Ill.; atmospheric 
conditions; amount of water evaporated; ventilating prob- 
lems; eliminating chlorine danger; garage; heating the laun- 
dry; uses of steam; steam piping; pipe tunnel; supports; 
traps and return lines; liquid soap system; water system. 
Avoiding Condensation in Laundries. 
No. 9. September, 1931. p. 811. 
Laundries need first class ventilating system. 


Air —~ ag Important Part of Air Conditioning, 
Samuel R. Lewis 
No. 5. May, i931. p. 404. 
Test room at A. O. Smith Corporation; methods of supplying 
and exhausting air; the tests; results and conclusions. 8 li, 
A Signal System, by the Staff of Clyde R. Piace. 
No. 10. October, 1931. p. 897. 
Proper operation of fans and reducing valves in new Wal- 
dorf-Astoria Hotel (New York City) insured by a signal 
system; operation of the system; simplified wiring dia- 
gram. 1 i 
Control of Exhaust Systems in Apartment Buildings. 
No. 8 August, 1931. P. 678. 
(“Open for Discussion”); comments by Lynn E, Davies, A. C, 
Willard, John R. Cooper and Samuel R. Lewis extending in- 
formation in “Handling Kitchen Exhaust in an Apartment 
House,” published in the November, 1930, issue. 5 i. 
Exhaust from Kitchens, by H. L, Alt. 
No. 2. February, 1931. p. 137. 
(Open for Discussion); comments on “Handling Kitchen Ex- 
haust in an Apartment House,” by S. R. Lewis; odors from 
kitchens eliminated; fan enlarged; two typical systems; reg- 
ister sizes; higher static pressure necessary; effect of in- 
door-outdoor temperature difference. 2 i. 
Talking Pictures Stress Theater Ventilator Noise Problem, 
by Wallace Waterfall. 
No. 2. February, 1931. p. 138. 


by 


(Open for Discussion); comments on “Control of Sound in 
Buildings,” by F. R. Watson; problem important in movie 
theaters. 


Noise Silencing Combined with Ventilation, 

No. 2. February, 1931. p. 186. 
(Some Reports on Research); 
ventilator and noise-silencer at bank in Hartford, Conn. 


Lining Duct Reduces Noise. 
No. 2. February, 1931. p. 136. 
Amount of reduction and lining. 


Heating—General 


Standardization of Nomenclature, by Harold F,. Marshall. 
No. 1. January, 1931. p. 91. 
(Open for Discussion) ; comments on “Suggested Reforms in 
Heating and Air Conditioning Nomenclature,” by S. R. Lewis; 
steam pressures; vacuum and vapor systems; traps; downfeed 
risers, square feet. 
How Should Heating and Air Conditioning Terms be Revised? 
No. 5. May, 1931. p. 390. 
(Open for Discussion); letters from W. A. Rowe and D. Fraser 
Michie and resumé by Samuel R. Lewis on improving nomen- 
clature; effective capacity of radiator. 3 i. 
Refrigerators for Heating. 
No. 2. February, 1931. p. 132. 
Suggested use of refrigerating machine as a heat pump for 
warming buildings in Italy (from consul’s report); system 
explained by H. J. Macintire; Carnot cycle; reversed Carnot 
cycle; problem shows process; objections to plan. 3 i. 
The Architect’s Design and Heat Economy, by Emery Stan- 
ford Hall, 
No. 3. March, 1931. p. 203. 
Balance necessary between design and heat economy; heat 


test installation of ge of 
1 


distribution; enclosures; air supply; occupancy; location of 
spoasatss: systems; humidity; shafts; esthetic considera- 
tions 


Preheating of Fuel Oil, by Kalman Steiner and Paul R, Unger. 

No. 4. April, 1931. p. 297. 
Underwriters’ classification of oils; Baumé; need for pre- 
heating; viscosity and temperature; proper oil temperature; 
typical heaters and methods of installation; estimating coil 
surface; condensate; preparing oil for combustion: below- 
water-line heater; electric heaters; theory; temperature con- 
trol; economics; heat transfer rate diagram. 10 i. 
Heating Surface for Water Heating, by Rollo E. Gilmore. 

No. 6. June, 1931. p. 487. 
Formulas and simple rules of computation reviewed; closed 
type heater; open type heater; control; arrangement of trays; 
computing capacity; space for filters; hardness of water. 1 1. 
Graphic Solution of Chimneys, by H. L. Alt. 

No. 7. July, 1931. p. 564. 
Charts enable design of heating plant chimneys; draft re- 
quirements may not determine height; basis of chart: draft 
losses; use of charts; typical examples; modifying the ideal 
chimney; low chimneys. 3 1, 
Control of ft Sone. Light and Sound in Modern Buildings, by 
Edgar C. Rack. 

No. 9. September, 1931. p. 734. 
General information on the uses of insulation in building 
construction; windowless factory; sound insulation; heat in- 
sulation; appraisal of heat insulation; economic considera- 
tions; comparison of correct and economical thickness; re- 
search and materials for the future. 6 i, 


Conservation—An Engineering Principle, by Josiah C. Moore. 
No. 10. October. 1931. p. 860. 
Importance of conservation; 


waste steam from angle fur- 
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nace utilized; heat recovered from 7. 2 exhaust; a syn- 


chronized oil burner control; diagrams. 


The 4th Heating and Ventilating ic at Brussels, by 
A. Beaurrienne. 
No. 1. January 1931. 8. 
Heat necessary for a bailding (André Nessi) ; 
(A. Beaurrienne); radiant heat. 
A. 8, T. M. Committees. 
No. 4. April, 1931. p. 291. 
Committee D-5 on coal and coke; committee D-2 on petroleum 
products will define gross and net calorific values of fuels; 
sompees: activities of research committee on fatigue of 
metals, 


Heating and Air Conditioning the Cleveland Union Terminal, 


by J. W. Carrow. 
No. 2. February, 1931. p. 99. Also see p. 219, March, 1931. 
mile from electric company; 


The terminal; steam piped % 

forced hot water system used; concealed radiators; heat loss 
factors; hot water converters; circulating pumps; air in- 
troduced through waiting room seats; expansion tank; steam 
services; pressures for concessions; high pressure steam for 
refrigerating plant; two-pipe vacuum system heats part of 


high pressures 


terminal; preventing fire mains from freezing in track space; 
domestic water heaters and pumps; receiving tanks; vacuum 
and condensation pumps; foundations for machinery. 12 i. 


Office Building Windows Weather-Stripped. 
No. 3. March, 1931. p. 224. 
(Some Reports on Research); interview with Wm. H. Sey- 
farth, supt., Transportation Building, Chicago; office “os 
weather- stripped; cost and savings; coal consumption. l 
Design Contro!s Cost of Heating, by Sterling 8. Sanford. 
No. 8. August, 1931. p. 637. 
Proper architectural design of office buildings cuts heat loss; 
windews; double windows; enclosures for concealed radiators; 
preventing window drafts; store fixtures obsiruct radiators; 
tt a ee stack effect; protect water piping; recircula- 
tion. i, 
Solution of the Ash-Handling Problem in a Large Office Bulld- 
ing, by Henry ‘“. Schaefer. 
No. 11. November, 1931. p. 924. 
Vacuum type ash-handling equipment in New York Life In- 
surance Co. building in New York City; the boiler plant; 
operation and lay-out of the ash-handling system. 2 i. 
Cost of Equipment in a Junior High School, by A. L. Sanford. 
No. 3. March, 1931. p. 202. 
Folwell Junior High School, 


Minneapolis, Minn.; per cent of 


paton J cost and cost per cubic foot for each branch of the 
wor 
Fuel Consumption Data for Schools, by John Howatt, 
No. 4. April, 1931. p. 305. 
(Discussion of “Fuel Consumption in Toledo Schools,” De- 


cember, 1930, issue); value of such data; some factors affect- 


ing consumption of fuel. 


Heating—District and Central (Including 
Underground Steam Piping) 


Locating Underground Lines Involves Compromises, by B. M. 
Conaty. 

No. 3. March, 1931. p. 226. 
(Discussion of “Determining the Location 
ing Mains,” by John F. Collins, Jr., p. 
issue); the problems; stay near surface; 
face water; use of bends. 2 i. 
Locating District Steam Mains, by D. 8. Boyden. 

No. 4. April, 1931. p. 319. 
(Discussion of “Determining the Location of District Heat- 
ing Mains,” October, 1930, issue); preliminary surveys; loca- 
tion in sidewalk; tunneling. 
Plant Engineers Find Photographs Useful in Recording Valve 
Locations, by W. H, Wilson. 

No. 9. September, 1931. p. 810. 
Comments on method used by Brooklyn Union Gas Company 
applied to underground industrial piping; photographs used 
to check parts of reseating machine. 


How Harvard Heats a Hundred Halls, by G. K. Saurwein, 

No. 5. May, 1931. p: 387. 
Early methods used; steam distributed to buildings from 
electric company plant through well-planned system of tun- 
nels, with hot water converters in building basements; the 
tunnels; returning condensate saves 10 per cent; distributing 
heating charge; insulation; plan of tunnels and buildings. 6 i. 
Turbine Cuts Steam Waste in Heating and Power Plant, by 
D. D. Kimball. 

No. 12. December, 1931. p. 996. 
Development of central heating and power plant for Berea 
College, Berea, Kentucky; first plant installed in 1900; equip- 
ment; service extended in 1909; remote buildings supplied 
with 40-50 lb. steam; plant sells power; new boilers installed 
in 1923 and 1927; power demands caused exhaust steam waste; 
installation of turbine conserves exhaust steam; auxiliary 
equipment; plant has high rating for efficient operation; chief 
engineer and consulting engineer. 3 i. 


Paris District Heating ~— Handicapped, by A. C. Coonradt. 
p. > 


of District Heat- 
817, October, 1930, 
rock and sub-sur- 


No. 6. June, 1931. 
(“Open for Discussion”) ; comments on “Steam Piping for New 
District Heating System in Paris” by Phillippe Schereschewsky, 
November, 1930, issue; load density; bled steam; advantages 
of district heating; J. H. Walker comments on by-product 
generation of power. 1 i. 
Over a Billion Lh, of Steam per Year. 

No. 7. July, 1931. p. 570 
Grand Central Terminal zone in New York City supplied 
with steam for heating and power by New York Steam Corp.; 
metering; pump room; steam lines. 6 i. 


Electric Boilers Flatten Hydro System Load Curve—Steam 
Used for District Heating. 
No. 7. July, 1931. p. 579. 


(Some Reports on Research); interview with J. G. Glassco, 
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manager, Hydro Central Heat, Winnipeg; supplies downtown 
district; water tube boilers; electric boilers improve load 
factor; steam produced; steam main; rates for steam. 2 


District Heating System Supplements Municipal Power Plant, 
by Ludwig Wahl, Paul Reschke and F. E. Giesecke. 

No. 11. November, 1931. p. 904. 
Hot water district heating system in Dresden, Germany; de- 
velopment; heating system improves over-all efficiency of 
municipal power plant; features of the system; two flow 
lines, one return line; concrete pipe conduits; static head; 
heat exchangers; underground piping; connections to build- 
ings; connecting new customers; distribution chamber in 
power house; condensate; heat demand; total heat delivered; 
production of steam: and electricity; hospitals good cus- 
tomers. 9 1 
Heat Accumulator Stores Hot and Cold Water. 

No. 12. December, 1931. p. 1012. 
Large tank stores heat to supply peak demands of central 
hot water heating system in Hamburg, Germany; dimensions; 
capacity; outlets and inlets; electric welded. 
Two Supply Mains Used for Central Hot Water Heating, by 
Ss. R, Lewis. 

No. 6. June, 1931. p. 464. 
Two supply mains at different temperatures used for central 
hot water heating in Sweden; use of welded steel section 
radiators; interview with Prof. Gille of Stockholm, 


Heating—Hot Water, Steam, Vacuum, Vapor, 
Unit Heaters 


Use of Condensation Meters in Heating Systems, by B. M. 
Conaty. 

No. 2. February, 1931. p. 130. 
Use of meters in industrial plants; dumping type; rotary; 
use of surge tank; capacity of receiver necessary; two meters 
often desirable; economizer arrangement; accuracy of meters; 
attention necessary; piping of the meters; application to 
vacuum and gravity systems. 3 i. 
81.739 Reduction in Annual Heating Cost Indicated by Con- 
sulting Engineer’s Study, by Samuel R, Lewis. 

No. 12. December, 1931. p. 1013. 
Need for a thorough study of heating costs; cost of heating 
a typical foundry with pipe coils and salamanders; no heat 
regulation; heat loss, temperature gradient, coefficients, stack 
effect, infiltration, tabulation; estimated heat loss if unit 
heaters were installed; initial cost of units; table of esti- 
mated savings. 4 Ii, 
How a Vacuum Return Heating System was Inspected and 
“a by W. H. Wilson, 


o. 6. June, 1931. p. 538. 
(Practical Piping Problems); thorough test made; traps 
tested; stop cock worn; vacuum gages an aid; a handy radi- 


ator tester. 3 i, 
Low Vacuum on Heating Return Lines. 
No. 5. May, 1931. p. 408 
Causes of low vacuum on heating return lines. 
Plate Glass Windows. 
No. 6. June, 1931. p. 540. 
Use of radiator shield between radiators and plate glass 
windows recommended by insurance companies, 
Heating and Air Conditioning the Carbide and Carbon Build- 
ing, by A. McCawley. 


No. 1. January, 1931. p. 37. 
General description of Chicago office building; piping over 
2%-in. welded; vacuum heating system zoned; control of 


temperatures and pressures; air supply humidified and fil- 
tered; ducts; dirt trap bushing on radiators. 7 i 

Coal and Ash Handling for Boilers Fifty Feet Under Chicago 
River, by 'T. H. Monaghan, 

No. 2. February, 1931. 116. 

Merchandise Mart, Chicago; boilers; boiler and pump rooms 
underground; coal bunkers and conveyors; stokers; han- 
dling the coal; weigh larry; ashes removed through tun- 
nel, ‘ 

“ollers Installed in Office Building Pent-House. 

No. 2. February, 1931. p. 112. 

Low -pressure boilers for heating and domestic hot water 
located on roof of Eastern Outfitting Co. office building in 
Los Angeles, Calif.; burn oil or gas; piping from tank under 
sidewalk; oil pumps; atomizing air; the gas system. 2 i. 
Combination Steam and Hot Water Systems Heat Court 
House and Jail, by H,. A. Durr. 

No. 3. March, 1931. p. 214. 

Cook County, IL, criminal court house and jail; cell build- 
ings; heating systems; steam purchased; heat converters; 
hot water heating system; feeding radiators above overhead 
main; steam heating system; ventilation; ventilating record 
vault; gages and control. 6 1 

All-Steel-and-Glass Building Proves Economical to Heat, by 
A. I. Snow, 

No. 10. October, 1931. p. 848. 

Office of Wercester Pressed Steel Co., Worcester, Mass.; forced 
hot water system used; location of radiation; control of tem- 
peratures; turbine and motor drive circulating pump; ex- 
haust steam heats water; fuel used. 2 i, 

Unit Heaters Save Floor Space in Skyscraper Entrance, by 
Henry G, Schaefer. 

No, 10. October, 1931. p. 862. 
Unit heaters over revolving 
control. 2 i. 

Records Show How to Save Heating Steam. 

No. 10. October, 1931. p. 821. 

Record system used by Building Managers’ Association of 
Chicago; the charts and how to use them; graphical records; 
lowest possible unit steam consumption can be obtained; 
applicable .to all types of buildings. 4 i 

Lack of Inspection Causes Steam Waste, by W. T. Jones. 

No. 12. December, 1931. p. 1020. 
Lack of inspection of radiator traps 


door heat vestibule; capacity; 


results in waste of 


steam; vent from vacuum pump blowing steam; return main; 
cooling leg; trap plugged with dirt, 
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How to Design the Piping for a Combined Forced and Gravity 
Circulation Reversed Return Hot Water Heating System, by 
Fr. E, Giesecke. 

No. 6. June, 1931. p. 458. 
System in 4-story dormitory at Texas A. & M. college; iden- 
tifying radiators; the problem; proper procedure; riser con- 
nections; use of orifices; tolerances; balancing circuits; sys- 
tem checked in operation. 
Method of Heating and Ventilating a Small School, by Sam- 
uel R, Lewis. 

No. 10. October, 1931. p. 844. 
Twelve-classroom elementary Burroughs school in Toledo, 
Ohio; construction of building; radiators above air supply 
openings; steel plates form duct bottoms; air distribution; 
auditorium-gymnasium; addition of stokers will increase 
boiler capacity; steam at or below atmospheric pressure; 
control of steam; radiators in toilet rooms; location of ther- 
mostats; air intakes; total and unit costs of the plant. 6 i. 


The New Hotel Waldorf-Astoria—A Description of the Heat- 
ing and Piping Systems, by the Staff of Clyde R. Place. 

No. 4. April, 1931. p. 275. Also see p. 369, May, 1931. 
General description of New York hotel; plan of girder space; 
Plan of sub-basement; importance of uninterrupted service; 
steam and electricity from outside; two-pipe vacuum system; 
risers and mains; returns and drips; intermediate pressure 
steam; steam header; vacuum cleaner piping. 8 i. 


Heating—Warm Air 


Large Space Warm Air Heating, by 0. W. Kothe. 
No. 6. June, 1931. p. 479. 

Heating an industrial plant; performance tests; 

ing a church; general comments. 


Warm Air Heating Plant Protects Sugar in Storage. 
No. 9. September, 1931. p. 761. 
Warm air heating plant at Gramercy, La., refinery of Co- 
lonial Sugars Company prevents absorption of moisture in 
refined sugar in storage; size of warehouses; natural gas 
burned. 65 i. 
Warm Air System Conditions Lodge Hall, by Platte Overton. 
No. 8 August, 1931. p. 652. 
Application of direct fired, hot blast system in Masonic Tem- 
ple at Burlington, Wis.; oil-fired heater; air recirculated; 
inlets; deep well water used in air washer for summer cool- 
ing; how the system was designed; complete computations; 
humidity control; circular equivalents of rectangular ducts; 
friction in ducts; temperature control; diffusion of air; heater 
size; fan and motor; design of duct system; velocities. 7 i. 


Eight Gas-Fired Units Heat Large Armory, by Louis L. 
Narowetz, Jr., and R, M. Moffitt. 

No. 11. November, 1931. p. 937. 
Description of 124th field artillery armory in Chicago; ca- 
pacity, temperature rise, air velocity, etc., of units; recir- 
culation ducts; figuring heat loss; products of combustion; 
temperature maintained. 3 i, 


Trunk Ducts for Warm Air Heating, by 0. W. Kothe. 
No. 7. July, 1931. p. 578. 

(“Open for Discussion”) ; comments on “Trunk Ducts for the Fan 

Blast System of Warm Air Heating,” p. 923, November, 1930, 

issue; turbulence; double duct; plaster and brick lining; 

operation of fans. 


Trunk Ducts for Warm 


Finan. 

No. 12. December, 1931. p. 1064, 
(Open for Discussion); comments on “Trunk Ducts for the 
Fan Blast System of Warm Air Heating,” by Platte Overton, 


November, 1930, issue. 2 i. 


fans; heat- 


Air Heating Systems, by James J. 


Piping—General 


A Diagram for Gas Flow in Pipes, by Leonard L. Hohl. 
No. 5. May, 1931. p. 393. 
Use of Fanning formula in chart form; a steam flow prob- 
lem; how to use the chart; pressure drop with butane flowing; 
viscosity of steam; discussion by John C. Reed, Edgar E. 
Ambrosius, and R. E. Gould on value of consistent units and 
limitations of the chart. 2 i. 
Piping Used to Unload Finely-Ground Products. 
No. 1, January, 1931. p. 32. 
Cement piped from ship for building foundations (Merchan- 
awe ae Chicago); size of lines and pumps; amount of 
air. : 
Largest Cast Iron Pipe. 
No. 3. March, 1931. p. 213. 
Telephone subway under Harlem River, New York; placing 
the pipe. 1 
Simplified Practice for Wrought Pipe and Fittings. 
No. 1. January, 1931. p. 19. 
Standard reaffirmed by standing committee of industry; de- 
gree of adherence. 
A. 8. T. M. Committee on Cast-Iron Pipe. 
No. 6. June, 1931. p. 539. 
Work of sectional committee during 1930 
Bulletin.) 
A. 8. T. M. Committee Approves Piping Standards, 
No. 10. October, 1931. p. 820. 
Tentative standards on electric-fusion-welded, electric-re- 
sistance-welded, forge-welded, and lock-bar steel pipe and 
riveted steel and wrought iron pipe approved. 
Some Odd Uses for Lead Pipe, by William Anderson. 
No. 7. July, 1931. p. 635. 
Use of lead as gasket; uses of lead filings. 
How to Install and Care for Gages of the Bourdon Tube Type, 
by John A. Masek, 
No. 9. September, 1931. p. 727. 
Types; selecting size; selecting style; pressure range; single 
spring; vacuum and compound; double spring; effect of freez- 
ing; effect of heat; inlets and cocks; piping for gages; cor- 
recting for water column; the gage board; testing; over- 
pressure; why a gage may not register; causes of pointer 
being away from zero; leaks inside a gage. 14 i, 


(from A. 8. T. M. 
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Recent Article on Bourdon Tube Gages Discussed, by J. 0. 
Tragard. 

No. 11. November, 1931. p. 939. 
(Open for Discussion); comments on_ “How to Install and 
Care for Gages of the Bourdon Tube Type,” September, 1931, 
issue; standard sizes; selecting size; steel springs; self-drain- 
ing; heat of steam; water co'umn; use of maximum hand; 
author replies to comments. 
Suitable Metering Devices A.( Teonomical Operation; by W. 
H, Wilson. 

No. 5. May, 1931. p. 451. 
(Practical Piping Problems) ; use of flow meters; checking com- 
pressed air lines; checking vacuum; portable meters; piping con- 
nections; water meter testing connections. 2 i 
Undetected Leaks Waste Money, by W. H. Wilson. 

No. 7. July, 1931. p. 633. 
(Practical Piping Problems); example of leaks found in in- 
dustrial piping lines; points to watch; importance of stop- 
ping them. 3 i 
Care of Valve Stems—Opening Stuck Valves, by W. H. Wilson. 

No. 8. August, 1931. p. 723. 
(Practical Piping Problems); care of valves; how to open a 
valve which is stuck; opening a water valve; care of valves 
before installation. 
Uses of Check Valves in Industrial Piping Systems, by W. H. 
Wilson. 

No. 12. December, 1931. p. 1066. 
(Practical Piping Problems); use on pump discharge piping; 
on paint spraying equipment; on a hoist; on railway car 
brake testing lines. 3 i. 
Piping Maintenance in Freezing Weather, by W. H. Wilson. 

No. 10. October, 1931. p. 893. 
(Practical Piping Problems); attention to check valves; gate 
valve damaged; anti-freeze solution; shut-off valves must be 
tight; watch these points. 4 i 
X-Ray Inspection of Welded Pipes and Pressure Equipment, 
by Herbert R. Isenburger. 

No. 4. April, 1931. p. 304. 
Installation for routine examination; use and value of X-rays; 
views showing porous weld, slag and porosity; cavity; sound 
gas weld; diagram of set-up for investigating welded tub- 
ing. 
How Welds Are Tested. 

No. 12. December, 1931. p. 1021. 
Description of methods of testing welds as given in a paper 
presented at the annual meeting of the International Acetylene 
Association ; visual examiniation; hammer and anvil nick-break 
test; free bend test for ductility; tension test; hardness tests; 
specific gravity; stethoscope test; invisible ray tests; com- 
pression and drift tests; hydrostatic tests. 4 i. 
Welded Piping, by G. K. Saurwein. 

No. 6. June, 1931. p. 536. 
(Open for Discussion); comments on “Higher Pressures and 
Temperatures as They Affect the Design, Installation, and Main- 
tenance of Piping,” by J. J. Harman, Dec., 1930, to Feb., 1931, 
issues; power plant piping welded; changes easily made. 

Piping—Air 

Piping Analysis Assures Minimum Compressed Air Cost, by 
A. W. Loomis. 

No. 11. November, 1931. p. 899. 
How the piping in a large mine was modernized; determin- 
ing required capacity; laying out underground piping; com- 
puting the pipe sizes; pressure drop; choice of size an eco- 
nomic proposition; pressure for compressors; cost of air and 
pipe installed; installing compressors. 5 i 
Proper Practices to Observe for Vacuum Cleaner Piping Sys- 
tems, by Lester C. Smith. 

No. 10. October, 1931. p. 852. 
Central vacuum cleaning systems; ratings—sweeper capacity; 
sweeper chart; designing the piping; charts available; judg- 
ment needed; right and wrong arrangements of piping; speci- 
fications for cleaning systems; vacuum in inches of mercury 
lost in pipes 100 ft. long; operation and maintenance. 9 i. 


Installing Industrial Air Piping, by W. H. Wilson. 
No. 11. November, 1931. p. 985. 

(Practical Piping Problems); troubles with air piping; use 

of separators; anti-sweat insulation; alcohol clears ice from 

line; piping the receiver; moisture; points to consider in 

installation. 2 i 


Piping—Hydraulic 


How to Figure Amount of Water Used by Hydraulic Presses, 
by F. G. Schranz and W, L. DeLaney. 

No. 2. February, 1931. p. 135. 
The cycle; returning the ram; types of presses; 
rams; two-pressure system; amount of water; 
power; allowance for leakage. 2 i. 


Methods of Supplying Fluid to Hydraulic Press Installations, 
by F. G. Schranz and W. L. DeLaney. 

No. 12. December, 1931. p. 1003. 
Importance of fluid supply; the accumulator; intensifiers; de- 
termining diameter of high pressure ram; types of pumps 
used; single pressure systems; multiple pressure systems; 
characteristics and uses of each. 2 i. 
Hydraulic Press Operation, by Mark W., Roe. 

No. 4. April, 1931. p. 360. 
(Discussion of “How to Figure Amount of Water Used by 
Hydraulic Presses,” February, 1931, issue); clamp on ram 
when idle stroke is too great; multiple-pressure operation; 
accumulator. 


High Pressure Hydraulic Systems, by John H. Ruckman, 
No. 5. May, 1931. p. 382. 

Trend toward high pressures; power and pressure; 

stations; large plant broken up in units; control 

leakage; shut-downs; accidents; damage to piping 

and outside plant; system of maintenance needed; 

tion; records; fluid must be pure, 6 i. 


auxillary 
theoretical 


central 
valves; 

inside 
inspec- 
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Linseed O11 Manufacturing Process Depends on an Extensive 
Piping System, by J. Gordon Fletcher. 

No. 8 August, 1931. p. 668. 
Manufacturing process; linseed oil as hydraulic medium; the 
pumps; presses operated in groups; timing; piping; lines 
sectionalized; clean lines essential; make-up oil; packing. 2 i. 
Piping Arrangements in a Gate Lifter, by C. G. Moon. 

No. 12. December, 1931. p. 1025. 
Function of lock gate lifter; piping; ballast 
equalizing system; method of operation. 3 i 
How to Keep Hydraulic Equipment from Freezing, by W. H. 
Wilson. 

No. 1. January, 1931. p. 96. 
(Practical Piping Problems); steam heating an hydraulic 
press; the piping necessary; bulk-head in pipe tunnel affords 
protection; use flanges and unions liberally. 1 i 
Hydraulic Piping Damaged by Freezing, by W. H. Wilson. 

No. 2. February, 1931. p. 187. 
(Practical Piping Problems); loosen packing box gland bolts 
on hydraulic press cylinders, accumulators, and similar equip- 
ment to prevent damage from freezing; how one press was 
damaged; steam forging hammers. 1 i 


Piping—Oil and Gas 


Paul RR. Unger and 


tanks; pumps; 


Piping O11 for Industrial Processes, by 
Kalman Steiner. 

No. 1. January, 1931. p. 9. 

Plant of Indestro Manufacturing Co., 
inside and outside piping; strainers; 
piping system; air piping; pipe 

J and Dus/Z; sample calculations. 6 i. 
A. G. A. Joint Research. 

No. 2. February, 1931. p. 185. 
(Some Reports on Research); interview with R. M. Conner 
on gas line research at American Gas Association laboratory 
in Cleveland; gas leakage expensive; universities cooperate; 
old joints tested; methods of repairing studied; leak clamps; 
effect of temperature changes. 1 
How Oxygen and Acetylene Are Piped in a Manufacturing 
Plant, by W. A. Slack. 

No. 5. May, 1931. p. 407. 

Plant of Naylor Pipe Co., Chicago; gas house; acetylene line; 
disposal of sludge; carbide storage; oxygen manifold room 
and piping; flash-backs; importance of clean pipe. 4 i. 

The New 950-Mile Natural Gas Pipe Line from Texas to 
Chicago, IL. 

No. 10. October, 1931. p. 842. 

Views along the line; kind of pipe; rate classifications. 10 i. 
Reclaiming Arrangement for Waste Oil, by W. H. Wilson. 

No. 9. September, 1931. p. 809 
(Practical Piping Problems); arrangement for collecting and 
reclaiming waste oil leaking from transmission lines in in- 
dustrial plants; construction of tank. 


Fabrication of a Pipe Special. 


Chicago; oil 
pumping; 
sizes; 


storage; 
choice of a 
relation between 


No. 12. December, 1931. p. 1016. 
Welded pipe special for a natural gas line; reducer at one 
end; formula for number of cuts; saddle plates welded on. 1 i. 


Piping—Refrigeration 


Factors Affecting the Design of Evaporators, by Herman 
Vetter. 
No. 1. January, 1931. p. 40. 


Properties of water, ammonia, carbon dioxide; principle of 
evaporator; flash type; direct expansion; liquid feed at top; 
flooded type; indicating liquid level; vertical tubes; shell and 
tube cooler; baudelot cooler; surface required; heat transfer 
coefficients; factors affecting design; influence of brine ve- 
locity; gas velocities; comparison with boiler. 13 i. 
The Design of Evaporators, by Edgar E. Ambrosius and 
John C. Reed. 

No. 4. April, 1931. p. 317. 
(Discussion of “Factors Affecting the Design of Evaporators,” 
January, 1931, issue); amount of liquid flashing to vapor; 
velocity of suction line; heat transfer coefficients; some 
additional factors to consider. ‘ 


Piping Improvements Reduce Cost of Pumping, by Herman 
Vetter. 


No. 10. October, 1931. p. 835. 
Condenser water circulating system in a manufacturing 
plant revised to save power; loss in original and new suc- 


tion lines, with detailed computations; test of new piping; 
question of purchasing a new pump; test run with new pump; 
comparison of old and new systems; reduction in power 
cost. 3 1 
Proper Care of Brine Aids Prevention of Corrosion, by R. C. 
Doremus,. 

No. 5. May, 1931. p. 372. 
Research in corrosion prevention of refrigerating equipment; 
brine strength; electrolysis; acidity; alkalinity; tests; color 
scale for bromthymol blue, thymol blue, phenol red, cresole 
red, phenolphthalein; sodium dichromate; disodium phosphate; 
zinc dust; cost of corrosion retarders; decrease of concen- 
tration of sodium dichromate in calcium chloride brine; curves 
showing relative corrosion rates for iron and steel in various 
brines. 7 i. 
Phenolphthalein as an Indicator. 

No. 3. March, 1931. p. 273. 
Use of phenolphthalein for indicating acidity or alkalinity 
of brine solutions; the solution; its color for pH values. 
PH Method of Determining Acidity and Alkalinity. 

No. 2. February, 1931. p. 134. 
Explanation of pH values and their determination; 
tions to observe when using sodium dichromate 
solutions, 


precau- 
in brine 
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Piping—Steam (Including Steam for Process 
Work and Process Piping) 


Handling Viscous _—— by Lee P. Hynes. 
ho, 6. May, 1931. p. 363. 

Conveying oils, pr Fo pitch, tar, waxes, syrups, etc., in 

pipin drop in elbows; relation of temperature and viscosity 

of oils; velocity; choosing the pump; steam jacketed and 

electrically heated pipe, pumps, etc.; heating jacketed ves- 

— with oil; thermal storage of heater; typical job; filling 


stem with oil; starting; contamination; control; insula- 
t on. 16 i. 
Process Industries Pipes. by C. L. Mantell. 

No. 7. July, 1931. 
Extent of Sheenieal” process industries piping; substances 


piped; materials; factors to consider. 


Higher Pressures and Temperatures as They Affect the De- 
atgm, I Installation and Maintenance of Piping, by J. J. Harman. 
o. January, 1931. p. 20. 

et ._K. required to operate valves; types of valves; factors 
affecting gate valve operation; unbalanced pressure on bot- 
tom of stem; increased cost of high pressure piping; effect 
of high temperature on design; range of temperatures; creep 
tests; safe stress curve for 0.30 carbon steel; equicohesive 
temperature; materials; foundry technique; volume of fluid 
in hydraulic and steam systems at various pressures; weld- 
ing; standardization; care in handling valves. 18 i. 


Higher Pressures and Temperatures as They Affect the De- 
sign, Installation and Maintenance of Piping, by J. J. Harman, 
o. 2, February, 1931. p. 106. 
Alloys for hign temperature use; 
requirements; new developments; cast, forged and welded 
pressure containers; pipe joints; type; welded piping; 
gaskets; bolts for flanged joints; general comments on high 

pressure-high temperature piping. . S 


Hending of Curved Pipes, by Sabin Crocker. 
No. 6. May, 1931. p. 399. 

A review and explanation of the theory and its practical 

applications; flattening theory; effect on stress distribution; 

safe stresses for curved pipe; temperature and creep; piping 

for 750 F and over; curves for determining rigidity multipli- 

cation factor and stress multiplication factor. i. 


Bursting Stress in High Pressure Piping, 
Wagner. (Discussion by John J. Harman.) 
8. August, 1931. p. 658. 

Birnie and Clavarino formulas; application of Birnie formula; 

elastic failure theories (Rankine, St. Venant, and Guest), 

Army Ordnance Department tests on thick-walled cylinders ; closed 

cylinders with ends attached to walls; use of Barlow formula ; 

when do closed end conditions prevail?; piping work 

analogous to open end conditions; Lamé formula. 5 1. 

Curves Ald in Design of Thick-Walled Tubes and Cylinders, 

by F. E. Wertheim. 
No. 10. October, 1931. p. 850. 

Formulas for design of thick-walled tubes; curves simplify 

use of Clavarino formula; example shows use. 

Development of Clavarino Formula, by Harvey A. Wagner. 
No. 11. November, 1931. p. 987. 

Steps in the development of the Clavarino formula from the 

general equation to the formt =r xX C 


valve trim materials and 


by Harvey A. 


Metallurgical Requirements for High Temperature Steam 
Piping, by F. W. Martin, 

o. 8. August, 1931. p. 673. 
Development of use of high temperatures; pipe; fittings; 


valves; studs and nuts; conclusion. 5 i, 
Piping for 1,000-Degree Steam, by J. H. Walker. 

No 4. April, 1931. p. 283. 
Turbine installed at Delray plant of Detroit Edison Co. uses 
steam at 1,000 F; effect of increased temperature; turbine 
installation; tensile strength of metals at elevated tempera- 
tures; creep stress for steels; preliminary experiments; 
piping materials; fittings; piping design; provisions for ex- 
pansion; center-pressure valve; joints; Insulation. 5 i. 
Designing High Temperature Steam Piping, by Arthur Me- 
Cutchan. 

No. 10. October, 1931. p. 825. 
(Part I—F lexibility of 1,000 F line); lay-out of high tem- 
perature piping at Delray; reactions determined by grapho- 
analytical method; method of introducing flexibility at Issy 
Les Moulineaux Station of Paris Electric Co.; coefficient of 
expansion of 18 per cent chromium-8 per cent nickel piping 
used at Delray; design conditions; expansion; linear expan- 
sion of austenitic chrome-nickel and medium carbon steels; 
flexural rigidity of line; reduction of modulus of elasticity 
with increase in temperature; flexibility of pipe, valve, and 
fittings; method for one force described; bending moments; 
reacting forces; assumptions err on safe side; shear stress 
due to torsional moment. 9 i. 


Designing High Temperature Steam Piping, by Arthur Mc- 
Cutchan, 
No. 11. November, 1931. p. 918. 

(Part Il—Pipe joints for 1,000 F service); flexibility of A. 8. A. 
flanged joints; effect of temperature difference on bolted 
joints; design of heavy flanged joint; creep characteristics 
of 10-in., 600-lb. flanges; spring absorbs creep; effect on life 
of joint; effect of spring on bolt stress due to temperature 
difference; bolts with full shanks and bolts threaded en- 
tire length; formulas for stress; gasket compression on side 
of joint which has pressure decreased by bending moment; 
load vs. change in length; reduction in modulus of elasticity 
with increase in temperature; stress vs. creep rate at 1,000 F 
conclusions. 8 i 


Sefocting Sterilizers, by Rollo E, Gilmore. 


0. 1, January, 1931. p. 33. 
Use; steam pressures; dressing stertiizcrs and autoclaves; 
accessories; sizes of cylindrical pressure sterilizers; built-in 
sterilizers; drum sterilization; steam and electric consump- 
tion. 2 i 


Selecting Sterilizers, by Rollo E. Gilmore, 
No. 2. February, 1931. p. 119. 


must be eliminated; steam consumption; 


Disinfectors; air 
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and electric consumption; roughing-in dimensions; piping; 
utensil sterilizers; milk and bottle pasteurizers; bed pan 
washers; recessed construction; water sterilizers; steam and 
electric consumption; recommended sizes. 6 i. 


Selecting Sterilizers, by Rollo E. Gilmore. 
No. 3. March, 1931. p. 210. 

Central water. sterilizers; saline apparatus; water stills; 

types; operation; stills in conjunction with pressure type 

sterilizers; storage tanks for distilled water; steam, gas or 

electric consumption; non-pressure type sterilizers; diagrams 

of electric and gas heated water stilis. i. 


Selecting Sterilizers, by Rollo E. Gilmore, 
No. 4. April, 1931. p. 320. 

Hot air sterilizers, blanket warmers, bed pan and solution 

cabinets; dimensions; sterilizer connections and _ service; 

vents; air brake, waste and funnels to prevent contamination 

of distilled water; steam demand; sterilizer tests. 


Piping an Industrial High Pressure Plant—Electric Power 
and Process Steam Loads Balanced, by J. V. Edeskuty. 
No. 3. March, 1931. p. 189. 
Waldorf Paper Products Co. plant, St. Paul, Minn.; plant 
remodeled; cost; division of cost; heat balance; high pres- 
sure piping, design, tests, flow in, expansion and supports; 
steam purifiers; insulation; boiler feed, blow-off, low pres- 
sure piping; identification; white water heaters. 10 i. 


Piping an Industrial High Pressure Plant—Electric Power 
and Process Steam Loads Balanced, by J. V. Edeskuty. 

No. 4. April, 1931. p. 293. 
Description, operation, control, estimating value, calculating 
capacity, valves, etc., for steam accumulator installed at 
Waldorf Paper Products Co.; steam flow diagram. 2 i. 
High —— Steam and the Modern Industrial Plant, by 
E. H. Barr 

No, 7. July, 1931. p. 547. 
Trend toward high pressure; opportunities for economies 
where process steam is used; by-product power; secondary 
power; reducing cost of power; high pressure steam; re- 
heating; supplying process steam for a typical plant; lay- 
out; calculations; use of Mollier diagram; demand not con- 
stant; allow for ‘future trends; reducing valve and desuper- 
heater. 4 i. 
Process Steam and Power, by 8S. H. Hemenway. 

No. 10. October, 1931. p. 858. 
(Cpen for Discussion); comments on “High Pressure Steam 
and the Modern Industrial Plant,” by E. H. Barry; use of 
bleeder turbines; savings made; proper use and control of 
process steam; an oil refinery installation. 


Oil in Exhaust Steam Reduces Heat Transfer, by R. P. Tobin. 

No. 12. December, 1931. p. 1028. 
Heat transfer in a radiator; temperature gradient; rate of 
heat transfer; film resistance; oily deposit or scale; preven- 
tion of contamination; careful oil selection for prime movers 
necessary; method of application important; direct applica- 
tion; simple injection; injection with atomizer; removing oil 
from exhaust steam. i 
Piping High, Intermediate and Low Pressure Steam Eco- 
nomically, by H. L. Colby and Francis A. Westbrook, 

No. 11. November, 1931. p. 933. 
New boiler plant for Mason Regulator Co., Boston, Mass., 
supplies 400-ib. steam for testing, 150-lb. steam for process 
and steam for heating; piping lay-out; arrangement of re- 
ducing valves; equipment used; boiler feed; by-pass for feed 
water heaters; oil burner and control; steam and eleetric oil 
preheaters; piping materials. 5 i 
Piping Plant Atkinson, by E, C. Gaston. 

No. 6. June, 1931. p. 465. 
60,000 kw, plant of Georgia Power Co.; importance of piping; 
controlling factor in design; principal equipment; three piping 
classes; materials; joints; heat balance diagram; high pres- 
sure bolts of special steel; flange finish and gaskets; valves 
and fittings; piping gallery; responsibility of piping con- 
tractor; provision for future units; no by-passes around feed- 
water regulating valves; cast iron circulating water 
discharge line; analysis of stresses in piping; study of insu- 
lation; insulation used; canvas jackets; insulation of hot air 
ducts; costs of piping per kw. 8 i. 
Piping Reliability—of Importance in Power Plant Near Arctic 
Circle, by R. A. Hanright. 

No. 9. September, 1931. p. 741. 
Power plant for grain elevator of Department of Railways 
and Canals at Fort Churchill, Canada; boilers, economizers, 
turbo-generators; steam at 650 F; plan and section of power 
house; concrete pipe tunnel; cast iron water lines; insulation 
and support; by-pass from main steam header to 60-lb. line; 
make-up feed water; handling condensate; reliability essen- 
tial; plant operates three months per year; diagram of power 
piping; piping schedule; contractors, engineers, etc. hs 
gael a 3,400-Ft. Overhead Steam Line, by L. C. Winkel- 
aus. 

No. 12. December, 1931. p. 999. 
4-in. wrought iron welded line for conveying 150-lb. steam 
for car heating at Chicago & North Western Railway Com- 
pany’s express terminal; estimating needed capacity; pipe 
sizes used; providing for expansion; supporting the line; 
details of pipe support towers; pipe covering; bucket traps; 
testing the line. 
Canadian Pacific Lecemetive Operates on 1,350 Lb. Pressure. 

No. 10. October, 1931. p. 831. 
Brief review of features of “8,000” type. 2 1. 
Steam from Contented Reducing Valves, by Henry G. Schaefer. 

No. 5. May, 1931. p. 397. 
Use of two small reducing valves for supplying steam for 
heating; typical example and method of sizing; diagram show- 
ing lay-out; arrangement offers gradual expansion. 1 1. 
Flow Through Valves, by M,. T. Martin. 

No. 7. July, 1931. p. 577. 
(Open for Discussion) ; comments on “Sizing Pressure Regula- 
tors,” p. 416, May, 1930, issue; determining velocity of steam 
through port; method, 
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What Size Reducing Valve? by H. P. Adams. Canadian Research. 

No. 9. September, 1931. p. 767. No. 2. February, 1931. p. 183. 


(Open for Discussion); what is proper size? need for au- 
tomatic control; use of thermostatic valves; typical lay-out; 
velocity through orifice; formula for pounds of steam; ca- 
pacities of pressure reducing valves (100 Ib. to 50 1b. or 
less); Henry G. Schaefer comments on velocities. 1 1. 


Don’t Always Condemn the Trap, by T. H, Rea. 

No. 9. September, 1931. p- 808. 
Diagram of installation in which trap refused to work at 
low pressures but performed satisfactorily at -high; force 
available to open traps; high steam velocity thought to be 
the cause; steam superheated—no condensate formed. 1 i. 


Shortening an Inaccessible Pipe Coil, by W. H. Wilson. 
No. 2. ebruary, 1931. p. 187. 
(Practical Piping Problems); coil obstructed by heavy stand; 
how the coil was shortened by means of cutting torch and 
welding. 1 i. 
The Inside of the Pipe Line, by W. H. Wilson. 
No. 3. March, 1931. p. 272. 
(Practical Piping Problems); inside condition of piping im- 
eb met, nipple worn by water; pipe thread cut; elbow worn; 
eeping line in good condition. 2 i. 


Joints in New Steam Line Cut, by W. H. Wilson. 

No. 8. August, 1931. p. 724. 
(Practical Piping Problems); possible reasons for joints in 
125-lb. line being cut by steam; remedies. i. 


Small Pipe Coils Used to Reduce Steam for Heating. 
No. 9. September, 1931. p. 812. 
Small-size pipe coils arranged to reduce steam for heating 
for various parts of an industrial plant and office building; 
diagrams show how system is installed and operated; method 
of supplying hot water. 
Supports and Anchors for Piping—Three Typical Problems, 
by G. W. Hauck. 
No. 5. May, 1931. p. 414. 
Connections to turbines and steam driven auxiliaries; an- 
choring turbine header; exhaust connections; connection from 
=— Ba overhead main; preventing strain on throttle 
valve. b 


Pipe Supports, by T. M. Dugan, 

No. 8. August, 1931. p. 725. 
Diagram of commonly used support for overhead steam 
mains. 
Installing Box Unions, by W. H. Wilson. 

No. 4. April, 1931. p. 361. 
(Practical Piping Problems); a right and wrong way to in- 
stall box unions; typical examples; lip worn away; face 
union so flow will net strike seating face. 2 i. 


Piping—Water 


Paper Mill Improves Product Through Piping 

Max W. Benjamin. 
No. 7. July, 1931. p. 562. 

Port Huron Sulphite and Paper Co. improves screen room 

white water system; lay-out; provisions for cleaning; copper 

pipe; joints; installation; make-up water; flow diagram. 2 i. 


Piping a Pumping Station, by Orville B. Carlisle and Duane 
E. Kennedy. 
No. 8. August, 1931. p. 642. 

Western Avenue pumping station, Chicago; 11-mile tunnel 
through rock; gate vaive in suction piping; water for con- 
densers; header system in pipe vault; sectionalizing and 
valving headers; control of motor-operated valves; velocities 
in piping; expansion joints; anchorage; water hammer; re- 
inforcing large fittings; meters; check valve in pump dis- 
charge; insulation of pipe; care in installation. 7 1. 


Piping System for Power Tube Cooling Water at Radio Sta- 
tion KDKA, by E. M. Sollie. 

No. 10. October, 1931. p. 839. 
Amount of power dissipated; flow of water through the two 
systems used; diagram of the system; amount of water and 
temperature rise; centrifugal pumps; cooling pond. 4 i. 


Hot Water Storage Tank Connections Improved, by Henry G. 
Schaefer. 

No. 1. January, 1931. p. 92. 
Cold make-up water carried through the hot water; com- 
plaints; main supply taken from different tapping. 1 1. 


Proper Pipe Line Support 
No. 10. October, 1931. p. ” 895. 
Underground water line in industrial plant improperly sup- 
ported; how the break was repaired; how welded joint was 
broken. 2 1. 
Water Supply for an / quarium 
No. 12. December, 1931. p. 1032. 
Pumps and water supply for John G. Shedd Aquarium, Chi- 
cago. 


Changes, by 


Editorials and General Topics 


Has the Engineer Benefitted Mankind? 
No. 8. August, 1931. p. 683. 
Dr. Cc. E. Kenneth Mees, director of Research for Eastman 
Kodak Co., says the engineer has not benefitted mankind 
save in checking disease. 
Rep'acing Manual Control. 
No. 1. January, 1931. p. 89. 
Cost of Oneration and Maintenance. 
No. 1. January, 1931. p. 89. 
Economic Inefficienc, 
No. 1. January, 1931. p. 89. 
Check Cooling Equipment. 
No. 1. January, 1931. p. 90. 
That Thing Called Research. 
No. 1. January, 1931. p. 90. 
Keep Posted. 
No. 1. January, 1931. p. 90. 
Death for Air Pollution. 
No. 1. January, 1931. p. 90. 
f 


One Make of Equipment? 

No. 2. February, 1931. p. 183. 
Heating Costs. 

No. 2. February, 1931. p. 183. 
Degrees of Air Conditioning. 

No. 2. February, 1931. p. 184 
Chicago Power Show. 

No. 2. February, 1931. 
Know the Reason. 

No. 2. February, 1931. 
Use of History Cards. 

No. 2. February, 1931. 
Piping, IS Important. 


p. 184. 
p. 184. 


p. 184. 
o. 3. March, 1931. p. 271. 
The Home Atmosphere. 
No. 3. March, 1931. p. 271. 
Offices Need Air Conditioning. 
No. 3. March, 1931. p. 271. 
“In These Times.” 

No. 4. April, 1931. p. 357. 
A Helpful Supplement. 

No. 4. April, 1931. p. 357. 
A Few Charts. 

No. 4. April, 1931. p. 357. 
“April Fool.” 


No. 4. April, 1931. 357. 
An Important Sabectation System. 
No. 5. May, 1931. p. 447. 


Spring Is Here! 

No. 5. May, 1931. p. 447. 
No Faucets Leaking. 

No. 5. May, 1931. p. 447. 
A Larger Group Needed, 

No. 5. May, 1931. p. 448. 
Mis‘eading Publicity a Menace. 

No. 6. June, 1931. p. 533. 
Three Standard Formulas. 

No. 6. June, 1931. p. 533. 
More Clothes or Less. 
No. 6. June, 1931. p. 534. 
The Future of Refrigeration. 
No. 7. July, 1931. p. 632. 
Careful Instruction. 

No. 7. July, al p. 632. 
Comfort on Whee 

No. 7. July, Isat. ” p. 632. 
A Debt of Gratitude. 

No. 8. August, 1931. p. 721. 
Fans as Stage Pro epee. 


No. 8 August, 1 p. 721. 
Serving Mankind. 
No. 8. August, 1931. p. 721. 


Warm Air Heatin 
No. 8. August, 1931. p. 722. 
Refrigeration and Air Conditioning. 
No. 8 August, 1931. p. 722. 
No Absolute. 
Noa. 8. August, 1931. p. 722. 
Air Conditioning Prevents Accidents. 
No. 9. September, 1931. p. 807. 
Increased Net—Decreased Gross. 
No. 9. September, 1931. p. 807. 
ovepee Piping Saves Money. 
0. 10. October, 1931. p. 891. 
Instruments Cut Costs. 


No. 10. October, 1931. p. 891. 
Proper Installation, 
No. 10. October, 1931. p. 891. 


Electricity for Heating. 
No. 10. October, 1931. p. 891. 

Reading Technical Journals—A Step Toward Success. 
No. 10. October, 1931. p. 892. 

Excessive Competition. 
No. 11. November, 1931. p. 983. 

“Professor of Economy 
No. 11. November, 1331. p. 983. 

Survival of the Fittest. 
No. 11. November, 1931. p. 984. 

Air Conditioning Plays an Important Part in Our Lives. 
No. 11. November, 1931. p. 984. 

A Conference on Cost-Cutting. 


No. 12. December, 1931. p. 1062. 
The Economical Ounce, 
No. 12. December, 1931. p. 1062. 


The Wonders of Compound Interest. 
No. 12. December, 1931. p. 1063. 


Book Reviews 


Vest Pocket Handbook. 
No. 3. March, 1931. p. 225. 
“Heating and Ventilation” Revised. 
No. 5. May, 1931. p. 389. 
Bulletin on Flow of Brine Issued. 
No. 5. May, 1931. p. 416. 
A Data Book on Gas Fuel. 
No. 6. June, 1931. p. 482. 
Treatise on Leather Belting. 
No. 6. June, 1931. p. 482. 
Second Edition of “Flow and Measurement of Air and Gases” 
Pub ished. 
No. 7. July, 1931. p. 636. 


Pipe Welding Booklet Published. 
o. 7. July, 1931. p. 634. 
New Steam Tables and Moliier Diagram for High Pressures 
Announced, 
January, 1931. 


No. 1. p. 29. 
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ABSORPTION OF NOISE IN VENTILATING Ducts, SOME STUDIES 
ON THE, G. L. Larson and R. F, Norris, Jan............. g 

Accelerated Slacking Test for Coal, Feb..........cseeeeeee. 178 

ACOUSTICAL PROBLEMS IN THE HBATING AND VENTILATING OF 
ee a, Oh en Pe... ncn cs dm de bee oe eu enters 1035 

Air CONDITIONING AS APPLIED TO FURNITURE, FIXTURES AND 
OTHER INTERIOR Woopwork, D. R. Brewster, Jan........ 65 
Purpose of Air Conditioning, Amount of Shrinkage of 
Wood, Protection of Furniture and Woodwork, Damage to 
Valuable Furniture and Woodwork, Preparation of Lum- 
ber, Equilibrium Moisture of Native Woods, Condensation 
on Interior Building Surfaces. 

AIR CONDITIONING IN THE BAKERY, W. L. Fleisher, Feb...... 158 
Hydration Process in Modern Baking, Hydrogen-ion Con- 
centration, Proteins, General Use of Air Conditioning, 
Fermentation, Conclusions. 

AIR CONDITIONING IN THE PRINTING INDUSTRY, RELATION OF 


STANDARDIZATION TO, W. H. Carrier, April.............. 335 
AlR INFILTRATION THROUGH DoUBRLE-HUNG Woop WINDOws, 
G. L. Larson, D. W. Nelson and R. W. Kubasta, July.... 583 


Program and Windows Used, Test Equipment Used, Test 
Procedure, One Hundred Per Cent Weatherstrip, Setting 
of Crack and Clearance, Weatherstripping, Presentation 
of Results, Discussion of Results, Frame Leakage, General 
Conclusions, 

AIR ee tay FROM THE ENGINEER'S STANDPOINT, H. B. Mel- 
ler i. 26 6 iS eran dks e Maadabie’ ota ea da be ed ake O6n es tks o 
Or igin and Composition of Smoke, Effects of Smoke, Psy- 
chological Aspects of the Smoke Problem, Hygienic As- 
vects, The Responsibility of the Engineer, ‘What Must Be 


Jone, 
AIRATION OF INDUSTRIAL BUILDINGS, PREDETERMINING THE, 
W. C. Randall and B. W. Conover, June.....:.......e6. 513 
Alleut, E. A., Output of Heating Units at Various Tempera- 
i OG aah ol bs ae Mb Oe aes AR 00 8 oe ob bcos 9 h0e's eet 966 
American Construction Council Meeting, June.............. 531 
American Oil Burner Association Closes Successful Conven- 
i iit Lead akg Sa mdd ceed dy Oe & a bin.b be oa eace® we 531 
Anderson Medal, F. Paul. A. S. H. V. E. Members Select 
RR et ee nae 800 
Annual Meeting (37th), Pittsburgh, Jan. 26-29, 1931. 
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Appearance Factors in Engineering Graphs, Feb........... 157 
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i i the is aca ds 4666 5 6h 60 6h-s.6 606 bE 0's 800 
A. S. H. V. E. Research Laboratory, Report of, Aug........ 700 
Te ae ae 531 
Bailey, E. P., to Manage Gas Division, July................ 629 
Badgett, W. H., and F. E. Giesecke. Friction Heads in One- 
Inch Standard Cast-Iron Tees, May............csseeee: 430 
Benjamin L. Claribel, and C. P. Yaglou and Sarah P. Choate, 
Changes in Ionic Content of Air in Occupied Rooms Ven- 
tilated by Natural and by Mechanical Methods, Oct...... 865 
Bibliography of the Bureau of Mines Coal Investigations, 
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Bituminous Coal Conference November 16-21, 1931, Nov...... 980 
Bolton, R. P., Progress in Heating and Ventilating During the 
Past Quarter “ € Re Pr etapa sine 47 
Breckenridge, W. T., Problems and Methods of Heating and 
Ventilating on Shipboard, a rr errr 875 
Brewster, D. R., Air Conditioning as Applied to Furniture, 
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Carbon Monoxide Hazards, Especially Erevatont at this Sea- 
son, Visualized in Motion Picture Film, Jan............. 49 
Carrier, Pres. W. H., to Visit Western C hapters, March...... 263 
2 OE a a eget SO eee Cin ee a ees oa 353 
Carrier, W. H., Relation of Standardization to Air Condition- 
ing in the Printing Industry, April... ..cccccccccccecces 335 


CHANGES IN IONIC CONTENT OF AIR IN OCCUPIED Rooms VEN- 
TILATED BY NATURAL AND BY MECHANICAL METHObpDs, C. P. 
Yaglou, L. Claribel Benjamin and Sarah P. Choate, Oct... 865 
Properties, Formation and Destruction of Ions, Measure- 
ment of Ionic Content of Air, Influence of Respiration and 
Transpiration on Ionic Content in Occupied Rooms, Out- 
door Air Supply in Relation to Ionic Content, Artificial 
Ionization, Influence of Air-Conditioning Methods on Ionic 
Content, Summary, References. 
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Chicago Will Entertain Council Members, April............ 353 


Choate, Sarah P., and C. P. Yaglou and L. Claribel Benja- 
min, Changes ‘in Ionic Content of Air in Occupied Rooms 
Ventilated by Natural and by Mechanical Methods, Oct.. 865 

Cleveland Engineering Society Selects New Quarters, Nov.... 980 


Cleveland Is Ready for Meeting and Exposition, Dec........ 1056 
Cleveland Prepares for Meeting and Exposition, Nov........ 978 
Close, Paul D., Estimating Fuel Consumption, May...... 433 
Cod for Testing and Rating Concealed Gravity Type Radia- 
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CopDEs. 
Proposed Code for Testing Steam Heating Boilers Burn- 
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COMPONENTS OF AIR IN RELATION TO ANIMAL LIFES, Jan...... 69 
Experiments Conducted, Atmosphere of Nitrogen and 
Oxygen. : 
CONDUCTIVITY OF CONCRETE, F. C. Houghten and Carl Gut- 
i Oe er a ake ek s ela as eal i ome mas dliod 778 


Results of Various Investigators, Method of Tests to 
Determine Variation of Conductivity of Concrete with 
Age, Summary and Conclusions, Bibliography. 
Conover, E. W., and W. C. Randall, Predetermining the Aira- 
se Be Bee arr ere 513 
Constant Temperature Drying Room, April................ 339 
CorRroOsSION IN STEAM AND CONDENSATE LINES, SOME FUNDA- 
MENTAL CONSIDERATIONS Of, R. E. Hall and A. R. Mum- 
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Driscoll, W. H., Addresses Eastern Supply Association, April 353 
Dunham, C. A., Using Gas-Vapor Mixtures for Heating Pur- 
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Fighth Annual Convention and Oil Burner Show, April...... 354 
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Employment Survey, Nov.....ccccccccccsccccsccccccvccees 981 
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ENERGY RADIATED FROM METALLIC SURFACES AT HIGH TEM- 
PERATURES, SPECTRAL DISTRIBUTION OF THE, G. R. Green- 
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Engineering Foundation Reviews Progress for 1930, March.. 261 
Engle, M. D., Smoke and Dust Abatement, Feb.............. 146 
ESSENTIAL ELEMENTS FOR DETERMINING HEATING PLANT RE- 

QUIREMENTS, F.. B. Rowley, July.........--seeeeesescees 597 


Air Temperatures Required, Heat Utilization, Unit of 
Measure for Heaters, Calculation of Heat Losses from 
Buildings, Conclusions. 
ESTIMATING FuEL CoNSUMPTION, Paul D. Close, May........ 433 

Infiltration, Heating Efficiencies, Allowance for Non-Heat- 
ing Periods, Heat Required to Warm Building, Other 
Factors, Degree-Day Method, Industrial Degree-Day, 
Rough Ap»roximations, 
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and Air Conditioning 
DETERMINE HEATING Errect Factor, R. N. Larson, G. L., D. W. Nelson and R. W. Kubasta, Air Infil- 
ee yk J. Scanlon, Sept..........- dawnt hae Dae 783 tration Through Double-Hung Wood Windows, July..... 683 
ER, GUN ys nok nh0 hd re des 2 éunveces + eenbans ose 788 Making Gas and Coke in a Miniature Plant, Feb............ 178 
Purpose of Investigation, Laboratory Equipment, Proce- EY EL, (MMIII so 0 0 50 600.040665.00 060080 5006060065 364 
dure, Test Results, Discussion of Results, Conclusions, Sea ie ere Await A. 8S. H. V. E. at Swampscott, en 


Addenda, Laboratory Equipment, Procedure, Test Results, 
Discussion of Results, Conclusions. 
Exposition in Cleveland to Present New Equipment, Janu- 
a Be ere cir rte 
Fahnestock, M. K., and A. P. Kratz, Steam Condensation an 
Inverse Index of Heating Effect, July............-+ee55. 
Fire Underwriters Issue New Building Code, July.......... 
Fleisher, W. L., Air Conditioning in the Bakery, Feb........ 
Float-and-Sink Method of Control Being Adopted in Many 
Alabama Coal Washing Plants, Feb............eseeee8% 


FLow oF AIR THROUGH REGISTERS AND GRILLES, MEASURE- | 


MENT OF THB, L. E. Davies, April. .........-2eeeeeeeees 


FLtow oF STEAM THROUGH ORIFICES INTO RapbiaTors, S. 8. 


Sanford and C. B. Sprenger, June.........c.eseeeeeeees 
Description of Apparatus and Tests, Results, Application, 
Conclusions, Acknowledgment, Bibliography. 

FRICTION HEADS IN ONE-INCH STANDARD CAstT-IRON TEEs, F. 
E. Giesecke and W. H. Badge'tt May............-e008. 
Apparatus, Calculation of Friction and Velocity Heads, 
Check of Results, Conclusions, 


Frost, R. V., Heating Effect of Radiators, Feb..........+... 
Study of the Combustible Nature of Solid Fuels, A, Sept.. 
FuEL CONSUMPTION, ESTIMATING, Pau. D. Close, May....... 
Gas For House HBATING, THE Use or, H. B. Johns, April.... 
Gas-VAPOR MIXTURES FOR HEATING PURPOSES, USING, C. A. 
EE. BE. ng cn sabe cb eted ses 96606506560 00454604509 
Gayhart, E. L., U. S. Naval Requirements for Ship Heating 
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Giesxk- «. FE. sud W. H. Badgett, Friction Heads in One- 
ifeah StanGard Cast-Iron Tees, MAY. ....cceccccccccsecece 
Gove-iument Printing Office Affiliates with A S A, April...... 
Grand Rapids Members Meet, Nov...........e.eeeeseeeees 
Gravity Hot WaTeR HEATING SystTpMs, SIZING PIPES AND 
Ceapscss Pom, Th. G. Balt, DUG... ccccccccccvccccsveses 
Gravity Comveceore, OGl. oc cccccceceseccsccccascossceseves 
Greenslade, G. R., Spectral Distribution of the Energy Radi- 
ated from Metallic Surfaces at High Temperatures, Jan... 
Grondal, Ben, Utilization of Hot Springs for Heating in Ice- 
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Gutberlet, Carl, and F. C. Houghten, Conductivity of Con- 
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erations of Corrosion ‘n Steam and Condensate Lines, 
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HEAT AND MOISTURE LOSSES FROM MEN AT WORK AND APPLI- 
CATION TO AIR CONDITIONING PROBLEMS. 
F. C. Houghten, W. W. Teague, W. E. Miller and W. P. 
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CLASSIFIED ADVERTISING 


8 cents for each word including heading and address. Count nine words for keyed address. 


Minimum $2.00 for each insertion. 


One inch $4.00. Cash must accompany order. 


Copy must be in our hands by the twenty-fifth of the month previous to issue. 








REPRESENTATIVES WANTED 





Manufacturer’s Representatives 
wanted. An excellent opportunity 
with unlimited financial possibilities 
is offered to Sales Representatives 
capable of handling a complete line 
of vacuum, vapor and steam heating 
specialties, a complete system of 
temperature regulation, fans, air 
washers, and unit heaters. Only those 
with technical education and thor- 
oughly experienced in one or more of 
the lines will be considered. Give 
complete history of selling experience, 
territory covered, names of lines now 
handled, etc. Applications confiden- 
tial. Address The Bishop & Babcock 
Sales Co., Cleveland, Ohio. 








FOR SALE 





Other Interests make desirable 
sale of company manufacturing 
and distributing heating and 
ventilating specialties. Several 
thousand in use. Address Key 
172-A, ‘‘Heating, Piping and Air 
Conditioning,’’ 1900 Prairie 
Avenue, Chicago, Illinois. 








Use This Page 
To Get 
What You Want 


If you are looking for com- 
petent employes; or if you 
contemplate a change in posi- 
tion; have a patent for sale; 
second-hand machinery or 
tools; form a _ co-partner- 
ship, etc., your advertisement 
on this page will put you in 
touch with the people you 
desire to reach. 


The cost of insertion is only 
eight cents a word and may 
mean many dollars to you. 


























SITUATIONS WANTED 





Air Conditioning Engineer — Six 
Years’ Experience in air conditioning 
and heating, including sales, esti- 
mating, surveys, layout and design. 
Desires sales or engineering position 
with manufacturing or contracting 
organization engaged in air condi- 
tioning or heating field. Age thirty- 
one. University of Illinois graduate, 
mechanical engineering. Will locate 
anywhere in United States. Address 
Key 171-A, ‘‘Heating, Piping and Air 
Conditioning,’’ 1900 Prairie Avenue, 
Chicago, Illinois. 


AIR CONDITIONING AND RE- 


frigeration engineer and salesman with 
nine years’ experience in engineering, 
sales and sales administration, desires 


connection. Age thirty-four years. Ad- 
dress Key 170-A, “Heating, Piping and 
Air Conditioning,” 1900 Prairie Avenue, 
Chicago, Illinois. 





SITUATION WANTED BY HEAT- 
ing and Power Piping Estimating En- 
gineer with twelve years’ experience; also 
familiar with supply house business. 
Thirty-four years old, single and of clean 
habits. Address Key 169-A, “Heating, 
Piping and Air Conditioning,” 1900 
Prairie Avenue, Chicago, Illinois. 





45 CONTINUOUS YEARS OF DEPENDABILITY, EFFICIENCY AND DURABILITY 


FOR THE NEW JOB—FOR MAINTENANCE 


dcott Valves 


GATES, GLOBES, ANGLES 


j 4 


General Sales Office, 15-17 South Clinton Steet, CHICAGO, ILL. 





CHECKS, POPS, RELIEF 


SCOTT VALVES FOR MUELLER 
STREAMLINE COPPER PIPE 


SCOTT VALVE MANUFACTURING CO. 


Established 1886 
DETROIT » « MICH. 













ADSCcoO “ 


Slip type and packless expansion jointsf or all kinds and sizes of piping installations. 
Pioneers in pipe expansion equipment. 


AMERICAN DISTRICT STEAM COMPANY 


Over 50 years 
in business 





CENERAL OFFICES AND WORKS 


NORTH TONAWANDA, N Y 


PANSION 
JOINTS 


Quality Joints and Economy Prices. 
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AIR CONDITIONING 
-— the Modern Way 


HE Clarage Unit Air Conditioner 

shown above is maintaining a con- 
stant temperature and humidity in 
the laboratory of a large manufacturer of 
chemicals. It was sold on the basis of 
guaranteed results, and has proven en- 
tirely satisfactory. 


Clarage Conditioners will cool, humidify 
or dehumidify as required. They can be 
successfully applied in the 


conditioning is necessary and desirable. 


This equipment, as compared with older 
types of bulky, expensive apparatus, offers 
greater flexibility, closer and easier con- 
trol, eliminates a costly distribution sys- 
tem, eliminates costly plant alterations, 
and invariably produces equal or better 
results at a decided saving. 


If you have any type of in- 








printing and allied in- 
dustries, in paper, textile 
mills, etc., in chemical, 
candy, food and process 
plants, in storerooms, 
bakeries, and in tobacco 
factories; in fact, through- 
out industry wherever air 





WRITE TODAY 
BULLETIN NO. 76 


This Bulletin contains 
complete information 
on Clarage Unit Air 
Conditioners, shows 
units installed and 
gives engineering data. 


dustrial air conditioning 
problem, very definitely will 
it pay you to consult with 
our engineers. CLARAGE 
FAN COMPANY, Kalama- 
zoo, Michigan. Sales Engi- 
neering Offices in Principal 
Cities. 
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This trim, smaller Burnham Cast Iron 


<—————— Radiator equals bulkier radiator in 


rating. 


At Last 


One Radiator For 


All Purposes 


THE SMALLER BURNHAM 





HE new Burnham Cast Iron 

Radiator occupies one-third less 
space than the ordinary cast iron 
radiator. It’s shorter. Lower. Nar- 
rower. Yet has the same capacity as 
the old big brother one. 


The 3-tube type easily fits between 
studs. Is only 314” deep. The com- 
pact 4-tube type is but 474” deep. 
Either can be used concealed or ex- 
posed, and the 3-tube can be hung 
on a wall. 


These new Burnhams therefore have 
all the advantages of radiators of 
other metals, except slightly heavier 
weight, but hold heat much longer. 





You can use the trim Burnham on 
any radiator job. The extra expense 
of radiators of other metals can be 
eliminated by using the small size 
cast iron Burnham. 


Yes, we also make other types of 
“thin radiators.” We know both 
their advantages and limitations. 
That’s why we are so enthusi- 
astic about Burnham Cast Iron 
Radiators at cast iron prices for 
all installations, from largest to 
smallest. 


Burnham Radiators are too new to 
be in Sweet’s. Write us for data. 


ir. 
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The Seminary of St. Charles Borromeo, Overbrook, Pennsylvania 


New Group in foreground: Alterations to old group in background: 
Paul Monaghan, Architect Hoffman - Henon Company, Architects 
Chambersburg Construction Co., Heating Contractors S. Faith & Company, Heating Contractors 


‘ * 
The Seminary of St. Charles Borromeo 
is one of many notable University Groups heated by Webster Systems 


Others include Princeton University, Massachusetts Institute of Technology, University of 
Notre Dame, University of Alabama, William and Mary College, Vassar College, etc. 


When the old group (shown in the 
background) was modernized three 
years ago the heating system was 
equipped with Webster MODERATOR 
Control—in which steam to the entire 
old group of buildings is actually 
Controlled-by-the-Weather through a 
unique Roof Thermostat. Results in 
terms of fuel ¢gconomy, enhanced 
comfort, ease Of operation and low 
maintenance cost deserve the most 


careful study by university adminis- 


trators, their architects and engineers 
and warrant the prediction that true 
Control-by-the-Weather will play 
an important part in university group 
heating during the next decade. 


alé6lr 
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Systems of 
Steam Heating 


For complete details and able cooperation write: Warren Webster & Company, Camden, N. J. 
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UNCOMMON PIPE 


Only one or two leaks 





FITTINGS 


on finished jobs with 1000 or 


2000 fittings. Uncommon? What about 9260 fittings with- 
out a single leak? Hard to believe? 
Contractors testify to such records with Grinnell cast 
and malleable fittings. The main reason is that—Eagle- 
eyed Inspection eliminates the fittings that weuld leak. 
Contractors are increasing profits these days through 


om: 
<@ A ST the use of Grinnell pipe fittings, brackets, and hangers. 
The pipe goes up faster and the workman can level his 
AND lines with no waste of time. 


Accuracy, quality workmanship, and speed aecount for 


KA A a a t- A a qT s the tens of millions of Grinnell cast and malleable fittings 


which have been used by industrials, public utilities, and 


with § Uncommon contractors. 
points 


; La 
F, Z ) = * 
ie : > 


1. True ‘pipe lines (Straight tapping) .... 2. Easy 
starting (Proper chamfer) ....3. Quick tightening 
(Sharp, clean threads) .... 4. Sure pipe-wrench 
grip (Substantial flat bands) . . . . 5. No replace- 
ment when finished (No sand holes or joint leaks) 


GRINNELL COMPANY... 


Executive Offices: Providence, R. I. 


Branches in all Principal Cities 
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